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Preface 


In a 1975 policy paper, the World Bank con ; 

of poor health in developing countries were cephewen! Sedge be: a. 
sanitary conditions, and poor housing. While the primacy of Pe mal PUEEET IOP, 
undeniable and the value of long-range improvements pened onsh is ye le 
equally important to recognize that it is the diseases which the f- peat 
aggravate that are more directly responsible for death and disebelaeeee 7 
Fortunately, prevention and treatment of these diseases does not a 4 
for the betterment of underlying, social conditions -- the diseases ce : 
can, for the most part, be cured or controlled by the appropriat emselves 
pharmaceutical products.* Ppropriate use of 


; Pneumonia, much of it responsive to antibiotics, is among the top three 
killers 1n numerous developing countries; diarrheal disease. which es 
millions of infants and children each year, can be eoutmabled and its mortalit 
significantly reduced with the use of simple glucose-electrolyte sachets; ” 
although vaccines exist to prevent measles and poliomyelitis, these diseases 
continue to kill or cripple hundreds of thousands each year becanie the 
vaccines are unavailable or unused; tuberculosis, for which effective treatment 
has long been available, also remains a dominant cause of death; and so on. 


In addition to the direct health impact of pharmaceutical products, their 
striking effectiveness against common diseases such as malaria, pneumococcal 
pneumonia, and intestinal parasites is justifiably impressive to rural popula- 
tioms and can serve to establish credibility for new and sometimes suspect 
community health workers -- credibility which is essential in achieving long- 
term environmental and nutritional changes in the basic health determinants. 


Despite their powerful public health impact, the annual per capita 
expenditure for pharmaceuticals remains below one U.S. dollar in many develop- 
ing countries; the World Health Organization estimates that 60 to 80 percent 
of the people in the developing world are without access to even the most 
essential drugs. Nonetheless, a government's limited allocations for drug 
procurement may account for up to 40 percent of its overall health care 
budget, making the efficient management of drug expenditures a vital considera- 
tion for health officials. 


In many countries, high costs and frequent shortages remain chronic problems 
for drug supply. The reasons for this are many. The role of some commercial 
pharmaceutical companies in encouraging irrational and excessively costly drug 
use has been well-documented. At the other end of the spectrum, local health 


beliefs frequently push physicians and auxiliary medical workers into prescribing 


practices which deviate sharply from standard medical training and which waste 
limited drug resources. The limitation of funds for purchasing and distribu- 
ting drugs nearly always results in apparent shortages in a world of seemingly 


* In this manual "pharmaceutical products" and "drugs" will be used interchange- 
ably to refer to any drug product used in prevention or treatment, including 
vaccines, oral rehydration sachets, tablets, capsules, injectables, and 


galenicals. 


viii Preface 
transport, and distribution 


ici storage 
And inefficient ge; g an already 


P . d. i 
insatiable deman theft, and spoilage, further depletin 


lead to duplication, waste, 
limited supply. 
and supporters of this manual that 
substantially greater use could be made of available resources through bso 
management of the pharmaceutical supply process. Sound supply manageme 
fully applied in commercial enterprises are seidom 


ractices which are success 
Seiad to public management problems; ironically, these analytic techniques 
to improve the use of scarce resources have yet to see much application in the 


It is the conviction of the authors 


settings of greatest scarcity. 


At the same time, many innovations and successful experiences of individual 
developing countries have not been widely shared with other countries. Exist— 
ing public drug supply programs are striking in the similarity of the basic 
challenges and pitfalls from program to program and continent to continent, 
and in the creative diversity of the responses to these challenges. This 
manual combines the basic concepts of pharmaceutical logistics developed by 
Management Sciences for Health during a decade of work in this field with the 
experiences and observations from a host of individual developing countries. 

In this respect the manual is an "idea book" rather than a text or "how-to" 
book. Its primary objectives are to assist health decision-makers to: 


(1) Identify and clarify the major functions and components of an effective 
drug supply system; 


(2) Assess existing supply services in terms of resources, strengths, 
and weaknesses; 


(3) Design and implement improvements in drug Supply systems, combining 
solid management principles with an understanding of the conditions 


unique to each situation. 


The writers by no means presume to deal with all of the complex and deeply 
entrenched problems involved in providing basic pharmaceuticals to the public 
Many topics of importance are beyond the scope of this manual and have pungieel 
not been included. Among these are the operation of multinational pharnalea 
pe a the influences of patents on drug prices and availability, the 
aa . phe << drug sales by commercial pharmacies, price control of 

ug sales, and drug development for tropical diseases and other 
diseases prevalent in developing countries. 


We : : 
oat Dtinacs sacher cere of direct relevance to the supply of pharm-ceuti- 
international assistance the Fe Rees practical information for governments, 
izaeiens. But this —:. bilateral aid programs, and charitable organ- 
Successful implementation a 3 Speeeing place, not a source of instant solutions 
craimine the heaith tes, ° ideas presented requires a commitment to 
andGEdrucs: it ¢ involved in the selection, procurement, distribution.. 

BS €qulres coordination of drug-related activities with 


other health and human i : 
“ll services; and i ; : ; 
and supervision. ; it requires skilled managerial direction 


. ] 


will help health decision-m 
; “makers to gras ee 
substantive, lasting ot oVenente g p these opportunities and to make 


How to Use This Manual 


At first glance this volume may seem formidable. Don't panic! It is 

not intended to be read from cover to cover like a text or programmed learnin 

book. Nor 1s 1t meant to be an encyclopedia or reference book for technical < 
details. Instead, it has been written to provide explanations of fundamental 

supply concepts, definitions of basic terms, and practical ideas for designin 

and implementing effective changes in drug supply. The length of the manual ; 
reflects more the breadth of topics which relate to pharmaceutical supply than 
the complexity of any of the topics. 


_ To make the material in the manual more accessible to those looking for 
guidance in specific areas, the following features have been included: 


Problem Index -- At the very back of the manual is an index which is 
arranged by common drug supply problems. Possible solutions to these problems 
are given along with references to the appropriate chapters and sections of 
the manual. For readers with specific questions or supply problems, the 
Problem Index would be the best starting place. 


Overview Chapters -- There are several chapters which serve as intro- 
ductions to specific aspects of pharmaceutical supply. Chapter I.B. provides 
an overview of the entire supply process, its pitfalls, and the potential for 
improvement. Chapter I.C. discusses the planning process. The procurement 
process is reviewed in Chapter III.A. and the design and operation of a 
distribution network is discussed in Chapter IV.A. Finally, the important 
elements of supply management are summarized in Chapter VI.A. 


Assessment Guides -- Many of the chapters begin with assessment guides, 
loosely structured series of questions intended to help the reader to understand 
his own supply system (if one already exists) and to gain more from reading 
the chapter. These Assessment Guides can and should be freely copied from the 
manual to stimulate policy discussions, for training workshops, for formal 
evaluations of supply activities, and for any other supply-related discussions. 


Country Studies -- Many people learn best by example. Throughout the 
manual we have included separate, one-page Country Studies to illustrate 
points in the text and to provide examples of different approaches to specific 
aspects of drug supply. Even though conditions in some countries may have 
changed since the stories were written, the experiences of individual countries 
provide valid examples of the ways in which the supply process can operate 


and, in some cases, how it ought not operate. 


Chapter Summaries -- At the end of each chapter is a one page "telegraphic”™ 
summary of chapter contents. These summaries may be the best source for those 
interested in a rapid, but complete overview of all aspects of drug supply. 
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s -- To help government 
formation and additiona 


. ~ . 
s and technical advisors locate 


1 specialized assistance, several 
e been included following the appropriate chapters. 

y suggestions for additions Co the 
The major appendices cover 


Chapter Appendice 
specific sources of in 


detailed appendices hav 
Management Sciences for Health welcomes an 


cific listings. 
lists or comments regarding spe : 
information sources for drug selection (I1.A.1.), pharmaceutical suppliers 


(III.C.3.), quality control laboratories (III.D.2.), nat 1onal SOE ee 
for certifying drug quality (TPE. 4.) technical assistance for local producti 
(III.F.1.), and training programs for pharmaceutical logistics (VILE .tcoe 

Sample Forms ~~ Several chapters and some appendices include sample forms 
for various aspects of selection, procurement , distribution, and drug use. 
These samples are taken from forms currently in use in different parts of the 
world and may be copied directly from the manual or used with necessary local 


modifications. A complete packet of sample forms is available on request from 


Management Sciences for Health. 


References -- Each chapter contains a reference list for more detailed 
discussion of topics covered in the chapter. Unfortunately, many of these 
references may be inaccessible to most readers. However, the list of annotated 
references which appears at the back of the manual has been edited to serve as 
a "buyer's guide" for those interested in acquiring additional publications in 
specialized areas of drug supply. Wherever possible, recent prices and 
publishers’ addresses have been included in this list. 


Glossary -- The back of the manual also contains a glossary of terms 
used in the manual. Definitions may vary, depending on local usage, but the 
ones given in the glossary reflect the usage of terms in this manual. 
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Prologue 


The Village 


Miguel was worried this time. His two year old 
son, Juanito, had never been this sick before: he had 
a cough that wouldn't quit, he felt hot and had a dull, 
faraway look so different from his usual happy laugh. 
For a week, his wife, Maria, had tried everything in 
the house she could think of, yet nothing worked. Her 
neighbors cautioned against "hot" foods, but Juanito 
wasn't hungry anyway and hardly ate or drank. 


The Village Health Worker 


Maria took the boy across the valley to see Ramon 
who kept a small shop in his farmhouse. Ramon had been 
selected the year before by the village for training at 
the health center. From his training, he knew that 
prolonged fever and cough could be pneumonia. His 
stock of medicines no longer included packets of 
penicillin tablets: there had been a lot of chest colds 
around and now only one packet was left. He broke it 
open and took out three tablets, embarrassed that he 
couldn't give the packet and explaining that at last 
month's resupply meeting no stock was available. Ramon 
was angry too, behind his words of instruction, think- 
ing of what he'd say to the Health Center Supervisor 
the next time. Why bother to go to the meetings at all 
if there were no drugs? He was ashamed to be trying to 
satisfy the village's needs with advice alone ~~ it 
wouldn't do, that's all. 


In the Town 


Miguel had walked the burro half the night to get 
to the market early. He sold his load of carrots 
quickly and took the money to the pharmacy, where he 
described Juanito's fever and cough. A young boy was 
tending the shop for his uncle, who was away buying 
drugs in the city. He remembered people coming in for 
fever and his uncle giving them pills from a bottle 


A serious problem, 
not responding to 
home remedies 


A good diagnosis, but 
inadequate treatment 
due to drug supply 
shortage 


Disappointment and 
skepticism from the 
patient 


A loss of credibility 
for the health worker 


Untrained dispenser, 
inaccurate prescribing 
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Inappropriate dosage 
schedule 


Maldistribution of 
limited supplies 


Declining participation 
in village health pro- 
gram 


Inadequate salaries 
contributing to 
illegal activities 


Competing demands for 
inadequate supplies 


Incomplete record- 
keeping hinders 
Planning 


Poor packaging 


he could easily reach it. Miguel 


labeled chloroquine: . 
was glad to buy the pills and hurried off. 
Maria had 


At home Miguel found Juanito no better. ; 
er- 


m the three penicillin tablets at moon yes 


iven hi : 
Aas when she got home, which he had swallowed with 
difficulty. He smiled weakly as his father attempted 


to give him a chloroquine tablet, but screamed and spit 
it out with its bitter taste, his cough and teerless 


cry sending Miguel and Marla into deeper despair. 


The Health Center 


At the Health Center, one and a half day's walk 
from the village, Peter, the Supervisor, was not eager 
to face the Village Health Workers again without enough 
supplies. It was even worse knowing that the next 
region had surplus stocks accumulating from two years 
of deliveries, though village workers had only recently 
begun work. His own credibility was at stake; their 
enthusiasm for continuing education was dissolving into 
discontent and declining attendance, fragmenting the 
program which had been so enthusiastically received by 
the villages the year before. He knew he would have to 
get the Regional Health Office to respond soon, or all 
momentum would be lost in yet another example of 
government failure. 


The Regional Office 


Jose was perplexed. As Regional Health Officer, 
the hospital was his constant concern (as the central 
health facility on which two million people depended), 
yet he had the rural health centers, too. Now both 
were complaining about drugs. He knew, as did everyone 
else, that drugs, theoretically free, were sold by some 
staff members to supplement salaries and income from 
unofficial private practice. There was never enough to 
go around, and he could no longer reallocate health 
— supplies to the hospital -- too much demand in 
~ he weer now. On top of that he was beginning 
pe itipnents aan rive: whose latest story 
SHE the pig te |b g ercounted only compli- 
Wak Gn wack *: only knew what was used last 
Seber tes By oS he'd be able to juggle demands a 
== ee mee, a ic oa se decision on his own 

of the mess. 


At the hospital, 
the shelf for the last 
was left. The Cop clatt 
first at the label, 
Sigh of relief -- 


the pharmacist reached high on 
tin of penicillin tablets that 
ered to the floor as she looked 
not guite outdated, and breathed a 
until she looked inside at the 


crystalized mass of tablets, decomposed after the top 
had been loosened in transit. She had nothing to give 
the man with the prescription and the woman with the 
swaddled child gasping in her arms. They turned away 
wondering what to do next. 


Carlos, the hospital administrator, took pride 
in his efforts to juggle the region's inadequate 
health resources. His years of service balanced a lack 
of training and made him a respected official. He 
could not, however, figure out how to handle the drug 
mess, which got worse every year as demand outstripped 
supply and more health facilities were opened. A few 
facilities had overstocks while others were always out. 
It all seemed so unpredictable. Rumors of corruption 
bothered him most of all, a man whose pride in his work 
at a difficult job had always been so important. Now, 
with health workers beginning to provide some simple 
health services in almost every village, the resupply 
and financial problems were overwhelming. Carlos 
understood how tempting valuable drugs were to many 
staff trying to get by on the small government salary 
-- but for people to insinuate that he was involved was 
the most unpleasant thing he had to live with. Now, ee 
only he could get the requisitions and the records 
together, he could be able to justify his position 
to Central Medical Stores and get them to release the 
emergency request he had placed two weeks earlier. 


Central Medical Stores 


As Juanito's parents managed to get the seemingly 
lifeless child admitted to the pediatric ward of the 
hospital, Enrique, the Chief of Central Medical Stores, 
searched into the evening to find the intravenous peni- 
cillin required. His anger at the disorganization of 
the warehouse exhausted him more than the search. 


Enrique was responsible, he knew, but how could he 
do it all? The stock reports were disorganized and he 
never had found time to train the clerks. The late 
arrival of shipments cleared from customs after sitting 
on the wharf in the rain had compounded the mess, with 
crates and cardboard a soggy stew all over the floor. 
And the stock count suggested more losses on the docks 
or in transit than just to rats and rain. 


it off 


At last he found the penicillin and sent 
He was 


with the pharmacy aide and frightened farmer. 
d to think about the endless emergency requests 


too tire . - 
from the regions which always seemed to pile in, espe 
cially when yehicles were down, awaiting parts. Even 
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Untrained administra- 
tive staff 


Supply of new health 
workers rapidly out- 
growing the supply 
of drugs 


Inadequate manage- 
ment information for 
stock control and 
financial planning 


warehouse disorganized 


Untrained staff 


Mis-estimated lead 
times, pilferage, 
spcilage, port- 
clearing problems 


Transportation confusion 
and vehicle breakdown 
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Expensive emergency 
purchase; supplier 
default 


Continuing hardship 
and uncertainty 


worse, tomorrow he would have to try to get approval 
for an airfreight purchase of penicillin tablets since 
the lowest bidder had defaulted on the Soe lll It 
would cost a fortune on such short notice. 


- 


On a truck heading back toward the village, Miguel 
was a mixture of emotions. He was relieved that the 
doctors had taken Juanito into the big hospital and 
that Maria could stay at his side. But he was fright- 
ened by the plastic tubes he had had to buy at the 
pharmacy, which were now connected to Juanito's arm. 
And he was fearful for the future. Life would be very 
hard again, now that he would have to sell some of his 
animals to pay for medicines. But he thanked God that 
Juanito still had a chance. 


Chapter |.B. 


The Dimensions of 
Drug Supply 


|. OVERVIEW 


B. Dimensions ; 
ll. SELECTION 
A. What B. How 
to Buy? Much? 


Ill. PROCUREMENT 


B.Procurement C. Supplier D. Quality E. Financing F. Make or 
Methods Selection Assurance Buy 


IV. DISTRIBUTION 
A. Introductio B. Inventory C.Port-clearing D. Storage E. Delivery 
Control 


V. USE 
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A.Organization B. Cost C. Security D. Training 
Reduction 
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Drugs Promote Trust and Involvement in Health Services 
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THE SUPPLY PROCESS AND ITS PITFALLS 


Selection 
Procurement 

Distribution 
Use 


WHAT CAN BE ACCOMPLISHED? 


PLANNING AND IMPLEMENTING CHANGE: MANAGING THE 
BUILDING BLOCKS 


Administration 
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SUMMARY 


REFERENCES 


The Dimensions of Drug Supply 
ne WHY WORRY ABOUT DRUG SUPPLY? 


The availability of trained staff and facilities which are accessible to 
the population are necessary components of primary health programs, but they 
alone are not sufficient to provide effective health care. Pharmaceuticals, 
including vaccines, pills and capsules, oral rehydration sachets, intravenous 
solutions, and other drug products must also be available. Their importance 
for primary health programs must be recognized in light of the following four 
observations: 


® Drugs improve health. 

® Drugs promote trust and involvement in health services. 
® Drugs are costly. 

® Substantive supply improvements are feasible. 


These observations have provided the primary motivation for the prepar- 
ation of this manual. The richness and diversity of opportunities for 
practical, effective improvements in pharmaceut ical supply are the focus for 
most of the following chapters. 


Drugs Improve Health 


Leading causes of discomfort, disability, and death in the developing 
world are often preventable or treatable with pharmaceutical products. The 
underlying contribution of malnutrition, poor sanitation, inadequate housing, 
and economic deprivation to poor health cannot be ignored. But at the s ame 
time, few would deny the importance of essential and potentially life-saving 
medicines. Measles immunization eliminates a major child killer, penicillin 
can prevent many pneumonia deaths, contraceptives foster effective family 
planning, and oral rehydration salts in the home allow mothers to treat 
diarrheal disease. The long-term impact of vaccines and the immediate effect 
of other drugs provide compelling arguments for assuring a steady supply of 
basic pharmaceuticals for any population. 


e Trust and Involvement in Health Services 


Drugs Promot 


The availability and effectiveness of drugs is a key factor in generating 


and maintaining public interest and par ted 
Initially, the credibility of health workers depends on their ability to bring 


an end to weeks of fever with a treatment of chloroquine, to save a dying 


elder with a course of penicillin, or to quiet a crying child aA anni 
Adequate and timely supply of contraceptives 1S essential for family-p gers 
programs to have a noticeable impact on fertility and, thereby, to gain pu 


acceptance. 


ticipation in health-related activities. 
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ne Asian country revealed that the villagers 
rkers or clinic. Ina Latin 


A rural health survey in oO | 
al health program, community 


valued drugs more than they did the health wo 


supplies failed This was necessary, the health workers a 
ae ei. ae opie drugs they could not maintain public interest in preve 
eats —” and health education. Thus, improvements 1n the basic health 
Eve such as nutrition and sanitation, depend in part on the trust 
Got ereammes, which health workers can engender through their effective use 
Pht co In many settings irregular drug supply may be a greater 
ffectiveness than the lack of health workers themselves. 


them. 


and 
of pharmaceuticals. 
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Drugs are Costly 


Health officials are likely to find no other issue of comparable economic 
impact upon which they can take direct action. Even in Europe and North 
America, drugs constitute 10%-20% of expenditures for health care. In deve lop- 
ing countries, the economic impact of drug costs for government programs 1S 
immense, often representing as much as 40% of health care budgets. In some of 
the least advantaged countries, import costs of wholesale drugs have been 
found to equal the entire national health operating budgets for salaries, 
services, and other supplies, and at the household level, expenditures for 
medicine make up a sizeable chunk of family budgets. 


In a remote rural area of Afghanistan, for example, 7% of total household 
income, both cash and non-cash, is spent on health needs. One-third of this 
figure goes for drug purchases in the commercial sector -- in villages that do 
not even have full-time shops. For the target population of a government 
rural health center in Afghanistan, the estimated annual value of drugs 
purchased on the open market is 47 times the annual value of drugs dispensed 
through the health center. Therefore, any steps taken by a health manager to 
reduce the cost and improve the effective delivery of drugs may have significant 
impact on the economic and health status of individuals and their families. 


Substantive Supply Improvements are Feasible 


The most encouraging observation about pharmaceutical supply is that 
useful improvements can be, and are being, made in a wide variety of circum- 
aay. More systematic drug selection requires little in terms of additional 
Oa seme ri equipment; yet it can save substantial amounts of money 

perrod of time. Improved procurement practices require minimal 
but their effects on reducing costs and 
y are quickly felt. Dependable distribution 
ehicles or fuel, but with improved management 
pressive return. Innovations like course-of- 
Cional start-up and Operating costs, but 
use of medicines almost always justifies the 
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devised plan, and qualified upply systems, a carefully 


Nearly every country 
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has some means of delivering drugs to the public sector. It is seldom possible 
or even necessary to completely rebuild the supply system, but is is possible 
to make improvements in specific problem areas that can visibly improve 
performance and allow health managers to make a lasting impact. 


improvements depends first upon an understanding of the supply pr 
the common pitfalls in this process. 


Planning for 
ocess and 


ie THE SUPPLY PROCESS AND ITS PITFALLS 


Logistics 1s the science of procuring, maintaining, and transporting 
supplies. It involves delivering large amounts of supplies on schedule to 
many people located in numerous different places. In drug supply, it includes 
all aspects of the process required to bring a drug from the supplier to the 
dispenser and, ultimately, to the individual patient. Logistics systems are 
truly "systems" in that they require the coordinated efforts of many individual 
units inside and outside the government. When the separate tasks are performed 
not as part of a system but independently and disjointedly, costs rise, 
shortages become commonplace, and patients suffer. 


The primary functions in the logistics cycle of any drug supply system 
fall into four categories (Figure I.B.1.): 


Figure |.B.1. 
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Just as the basic functions of a logistics system are similar from 


country to country, the pitfalls encountered in supplying drugs are surpris~ 


ingly similar from place to place. 


(1) Selection 1s often inefficient, especially where pharmaceutical know- 
ledge is lacking, information on current therapeutics is unavailable, or the 
process for selecting drugs is disjointed or haphazard. The results can 


be: 


e purchase of too many products -- an unnecessarily large variety of 
items may duplicate each other, consume limited inventory capital, 
and complicate distribution; 


e purchase of unnecessarily expensive products -- there are frequently 
cheaper, equally effective alternatives available; 


e purchase of inappropriate products -- limited funds are expended on 
new drugs whose clinical efficacy has not been established, on unproven 
combination products, and on symptom-relief preparations when there 


are insufficient quantities of more essential drugs such as antibiotics 
and vaccines; and 


eee of inappropriate quantities -- requirements may be over- 
imated for some items and underestimated for others. 
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purchase, but also through donations a 
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‘ ee 
= or buy options ~~ Production possibilities are pursued in areas 
which are too technical, too expensive, or both, while feasible 
Opportunities for limited local production gO unrecognized; and 


e financing ~~ Procurement is limited by lack of funds, while the 
public, even in remote areas, buy drugs at high commercial prices. 


(3) Distribution is a complex and highly varied function. In some programs 
ommercial distribution networks are relied on for most deliveries, while in 
ther programs the government assumes the entire responsibility for moving 
rugs from a central national warehouse all the way to the farthest health 
ost and community health worker. Analysis of distribution networks often 
eveals difficulties with: 


e information mismanagement -- too much information is recorded, too 
little information is used, or the information obtained from consumption 
records, vital statistics, accounting records, and other information 
sources 1S misused; 


® port-clearing -- failure to obtain proper import documents or inexper- 
lence with the port-clearing process results in demurrage charges, 
increased losses from spoilage and theft, and unnecessary delays; 


e storage -- spoilage is hastened by overcrowded, disorganized warehouses 
and customs sheds, inadequate moisture, temperature, or pest controls, 
and regional distribution facilities even more poorly maintained; 
limited space is used suboptimally; inadequate security leads to 
further losses from theft; 


e transportation -- disorganized public transport scheduling, poor 
maintenance, and failure to consider private sector systems slow 
delivery and increase costs; and 


e stock mismanagement -- managers are frequently unaware of what supplies 
they have on hand or where they are; supplies needed in one region may 
gather dust in another, because their presence 1S unknown or because 
mechanisms for transferring stocks do not exist. 

(4) Use of pharmaceuticals is influenced by factors both inside and outside 
the public health programs. The ability of the logistics system to meet 


public health needs is highly related to usage patterns. Common problems with 
the use of drugs include: 


g -- containers may be unsuitable for the 


® poor packaging and labelin or packaging quant ities 


environment, labels unreadable by the consumer, 
inappropriate for dispensing or patient use; 


e careless dispensing practices ~~ dispensing 1s cag anni p60 ree 
unsanitary conditions with dirty utensils; creams os iqu i. ce 
dispensed into unwashed bottles, and pills are simply wrapp paper; 
patients often receive only oral instructions, 


lack of mechanisms to promote uniform pre- 


i ional prescribing -- 
2 ads h pte 4 n rampant over- or under-use of drugs; use 


scribing habits results i 


14 LOVERVIEW Aa ) 
d multiple prescriptions requires 


unindicate : . 
e drugs oF and deliver unnecessary items; and 


ineffectiv 
of in ure, store, 


the supply system to proc 
with treatment due to inadequate 


compliance a Cme 
or unrealistic dosage schedules. 


- there 1s non 


e patient use ~ 
: the quantity dispensed, 


instruction, 
blems that exist to hinder the 
e only a sampling of che way Preee 
paige ae pharmaceut icals through primary health programs. For 
effective de y al solutions. It is the 


there are potentl 
f the problems discussed here, | 
_ a Ee cat to help managers seek out the solutions and implement them 


in settings where they can make a difference. 


3. WHAT CAN BE ACCOMPLISHED? 


Many developing countries are demonstrating that much can be accomplished 
to improve pharmaceutical supply. Such improvements can be made largely with 
existing resources, without waiting for technological breakthroughs, and in 
the face of the inevitable constraints of history, custom, political relations, 


and private interests. 


Figure 1.B.2. illustrates the typical flow of drugs in a public supply 
system. In some systems, drugs will be procured at the regional, district, or 
even community level (broken lines in Figure 1.B.2.). Interaction between a 
public health program and commercial suppliers may occur at the national 
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Figure |.B.3. 


The Societal Framework of Drug Supply 
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In this context, government officials, technical advisors, and other 


decision-makers will find both allies and antagonists, who may be on separate 
sides of one issue, yet on the same side of another. 


This observation reflects, 
in part, the range of goals set for programs in pharmaceutical logistics. 
These goals may be related to health, economics, or national development. 


Health-related goals include efforts to: 


e make basic drugs available to the entire population; 
6 


increase attendance at health clinics b 
and a 


y increasing the credibility 
cceptCance of village health workers; 


assure the safety and efficacy of medicines provided in public programs; 
improve dispensing conditions, including labeling, packaging, and 
instructions to patients; 

rationalize the prescribing of pharmaceuticals: 


and 
Promote correct use of medications by patients 


Economic goals may aim to: 


° lower the cost of drugs to the government and the public; 
> 


* reduce foreign exchange drain for 
and 


drug imports through wiser purchasing; 
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* provide jobs in areas such as dispensing, 
supply management. 


National development goals which ma 
approach to pharmaceutical logistics aim to: 


prepackaging of drugs, and 


y be addressed through a comprehensive 


* increase manpower skills in management , pharmacy, and medicine; 


¢ improve internal communication systems; and 


@ establish a starting place for the evolution of industrial competence 
1n packaging, chemical processing, and other production areas. 


In most primary health systems, the potential for improving the supply 


process is tremendous. 
ficiencies and waste. 


This reflects in part the magnitude of current inef- 
Figure I.B.4. provides a typical example of a program 


in which a U.S.$1,000,000 annual expenditure on drug supply results in only 


$300,000 worth of therapeutic benefit to the patient. 


High prices, poor 


quality, theft, improper storage, expiration of drugs, irrational prescribing, 
and patient misuse result in losses totalling 70% of the original expenditure. 


Figure |.B.4. 
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programs. 
technical advisors, and 


: sak a 
aims to provide government officials, 
This manual ) g .; 


other individuals involved in the supply process with the prpernat ss a 
to analyze their current situation, to identify problem areas, an fe) 


stand what options are available for making changes an the system. In re- 
sponding to the question, "What can be accomplished? , the manual relies 
heavily on the accomplishments of developing countries themselves. These 
accomplishments are the best evidence of what is possible. 


4. PLANNING AND IMPLEMENTING CHANGE: MANAGING THE BUILDING BLOCKS 


To perform the functions of selection, procurement, distribution, and use, 
the logistics system must have certain resources. These resources, or struc- 
tural components, include administration (organizational structure, policies, 
procedures), an information system, personnel, facilities, equipment and 
supplies, and finances. They form one of the dimensions of pharmaceutical 
supply indicated in Figure I.B.5. 


The pharmaceutical supply system represented in this figure is a three- 
dimensional system. To perform each of the four major functions, all the 
components are required. At the same time, to a greater or lesser extent, 
each of the functions must be performed at all levels in the health system -- 
national, regional, district, and community. Effective management of all the 
components at each level and coordination among all of the functions is 
necessary for a smoothly operating system. 


The components are the tools with which the work of the supply system 


is actually carried out The n Lenifi 
‘ ature and significance of each 
: Cc 
summarized as follows: —— 


Administration ~~ The organizational structure which determines lines of 
authority and responsibility, the policies which set the objectives and 
Meese cs guidelines for supply activities, and the procedures which indicate 
the specific activities to be performed al] fall under administration 
Organizational structures are discussed in detail in both Chapter 1.C. on 
planning, and Chapter VI.A. on organizing drug supply. Descriptions of policy 


options and various procedures £3 Pe vied 
the manual. for specific supply activities appear throughout 


Information System -- Health officials 

— ° , 
advisors, and staff supervisors need reliable 
consumption rates, effectiveness of various dr 


other decision-makers, technical 
data on public health conditions 
ugs, and quantities of supplies 
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on hand. Critical decisions about what drugs to procure, what quantities t 
stock, and how to distribute them should be based on users' : 
consumpClon patterns. Unfortunately, the appropriate information is seldom 
well-organized and often unavailable. This may result in shortages of the 
most essential and surpluses of the least essential drugs. 


needs as well as 


A major step in the solution of supply problems is to increase the 
emphasis on the information system and to train government personnel in 
collecting, transmitting, collating, and analyzing data. Information-related 
activities are discussed in many chapters, but receive particular emphasis in 
Chapter I[I[.C. on supplier selection, Chapter IV.A. on the distribution cycle, 
ec IV.B. on inventory control, and Chapter VI.A. on organizing drug 
supply. 


Personnel -- Capable, experienced, and adequately trained personnel are 
basic to the success of any organization. Specialized staff are required for 
each of the major functions of drug supply and their roles are described in the 
relevant chapters. Often these individuals can be trained on the job, provided 
that their job responsibilities are clearly defined and that specific training 
programs are made available to them. Chapter IV.D. is devoted to training 
needs and techniques appropriate for supply staff. 


Facilities -- For many of the activities in the logistics cycle, simple 
but well-organized facilities suffice. However, for storage of pharmaceuticals, 
there are specific facility requirements which must be considered; these are 
discussed in some detail in Chapter IV.D. on storage. 


Figure |.B.5. 
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needed for the operation of 
but potentially large facto 
But the expense of adequate equipmen 
damaged and spoiled drugs from poor 


Finances -- The adequacy of all the preceding components 1s dependent 
n the availability and management of financial resources. 


in large measure upo 
The funding of drug supplies is touched upon 1n the following section. 


5. FUNDING: THE UNIVERSAL CONSTRAINT 


A central inescapable fact is that health care is not free. To offer a 
service someone must pay. Many countries, however, espouse a policy of 
providing free drugs in public health programs. Perhaps this is because 
preceding governments in that country have done so; perhaps it is because of 
the impression that other countries do so. The unfortunate fact is that 
virtually no country is successful in providing free care, and everyone 
suffers. The cost of "free" drugs is scarcity, stockouts, and disillusion- 
ment. Ministry of health staff are dispirited by trying to provide services 
without resources, and the people are frustrated by receiving so much less 
than promised. 


; Ironically, people in even poor rural areas have been found to spend 
their own money on drugs, often the most valued health commodity. These 
expenditures may represent more per capita cost than governments could 
ever allocate. Recognition of this reality may be the only viable means of 
balancing drug supply and demand. A realistic solution may lie in the develop 
ment of a creative partnership between government responsibility to organize 


the supply of basic pharmaceuticals, and indivi ‘hs ie 
j lvidual 
what 1s needed and valued. pesponsibaieitee. Pay Fae 


A carefu i ; : is ; 
1 review of financing policies 1s, therefore, a prerequisite for 


successful intervention. Fi ; : ; ’ 
of this manual. inancing 1s more fully discussed in Chapter III.E. 
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SUMMARY 


There are many reasons to be concerned about drug supply in primary 
health programs, the most important of which are that: 


drugs improve health; 

drugs promote trust and involvement in health services: 
drugs are costly; 
substantive supply improvements are feasible. 


Logistics is the science of procuring, maintaining, and transporting 
supplies. The primary functions in the drug logistics cycle are: 


selection 
procurement 
distribution 
use. 


Each of the functions is fraught with numerous pitfalls which arise 
because of poor management, unskilled staff, inadequate resources, and 
difficulties with medical practitioners and patients. 


Despite the many pitfalls which are almost universally encountered, a 
great deal can be accomplished to improve pharmaceutical supply. Health- 
related goals, economic goals, and national development goals can be 
realized through improved drug supply mangement. Optimal use of available 
resources and cooperative public-private interactions are necessary for 
substantive, lasting improvements. 


Planning and implementing changes in pharmaceutical supply requires wise 
management of the components, or building blocks, of a supply system. 
These components include: 


Administration 
Information System 
Personnel 
Facilities 
Equipment 
Finances. 


Funding constitutes a universal constraint on drug supply programs. A 
policy of free drugs for all, espoused by many governments, 1S virtually 
never successful. Scarcity and stockouts are common, resulting in public 
disillusionment and dispirited health workers. Careful review of fin- 
ancing policies is a prerequisite for successful intervention. 
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Planning for Drug Supply 


Pharmaceutical logistics does not exist in isolation, but as a very 
important subsystem of the total health system that Provides services to 
people in need. As noted in the preceding chapter, the health system itself 
1S just one sector in the overall social system that exists in any country 
(Figure I.B.3.). The primary goal is to reduce discomfort, disability, and 
death through provision of health services at the community level. The 
logistics system exists to help-achieve this goal by interrelating with the 
other Support systems that share the same goal. In developing a plan for 
logistics system improvement, it is important to define the boundaries of the 
"system" broadly enough to include all the components that will have major 
impact on the success or failure of the plan. 


Ks PLANNING MODELS 


” 
va 


There are 6 basic steps to developing a plan for logistics improvement 
that will ensure consideration of all these factors: . 


a. Establish a logistics planning team. 

b. Define the goals and objectives for the health sector. 

c. Establish priorities for program development. 

d. Describe the logistics situation and the resources available. 
e. Identify deficiencies. 


f. Design strategy for improvement. 


Once a plan has been established, a strategy for implementation must be 
developed; after changes have been implemented, the effect of these changes 
should be evaluated and the results of this evaluation used to adjust future 
plans. These three phases -- planning, implementation, eva luat 108 = 
continually repeated to form the "iterative cycle of planning . 


Figure I.C.1. illustrates two ways this cycle could work. In the oo 
strategy the planning-implementation-evaluation mode 1 resembles a rpm e 
moving forward with cycles of equal size. ‘This implies that the plan = 
designed for the entire logistics system, implemented, evaluated, and t ‘ 
adjusted as needed. Given the current state of logistics systems in a 
developing countries, up to five years may be needed to follow this strategy. 

The second strategy resembles a progressively enlarging spiral. Initial 
planning cycles are quite small in time and scope. Implementation > ake in 
small increments that allow rapid evaluation and quick adjustment of plans. 
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Figure |.C.1. 


Iterative Cycles of Planning 


|. “Bicycle” Strategy 


" P 
Planning (P) 


inglementation wee 
| E E 
Evaluation E at a 


ll. Enlarging Spiral Strategy . 
: - | 
P l 
P 
P af | E 2 a E 


The experience gained is thus incorporated into subsequent cycles, and, 
although the planning cycles enlarge, this process minimizes the chance of 
making large errors and wasting scarce resources in the initial stages. 


The basic sequence of planning-implementation-evaluation is the same, 
whether the bicycle or the enlarging spiral strategy is chosen. Experience 
Suggests that the enlarging spiral strategy works best where resources are 
limited, where logistics improvements are intended for a specific vertical 
program, or for a regional project. The experience gained in this limited 
fashion can be progressively incorporated into larger national programs 
whenever the national commitment exists. The bicycle strategy works best when 
one is working with a national health service and resources are ample, often 
including funding and/or technical assistance from external donors. Substantial 


commitment on the part of the host government to this strategy is a primary 
prerequisite for success. 


Subsequent sections of this ch 


apter will explore each of the steps in: 
planning, implementation, 


and evaluation in more detail. 
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ASSESSMENT GUIDE I.C. 
Planning for Pharmaceutical Supply 


What are the goals and objectives of the health sector? Is logistics 
a major obstacle to health system improvement? What are the specific 
priorities for program development? 


What sectors outside of health have an impact on the logistics system? 


What is the current logistics situation and what resources exist within 
the system? 


Who should make up the planning team for logistics improvement? What 
administrative divisions/agencies/ministries should be represented? 
What policy support does the planning team need to support its efforts? 


What specific deficiencies exist within the logistics system that need 
improvement to help attain the goals and objectives of the priority 
programs? 


What recommendations can be made for improvement? Which implementation 
strategy will work best? 


What evaluation mechanisms need to be developed? How should the logis- 
tics process be adjusted based on evaluation? ; 


y DEVELOP A PLAN 


a. Establish a Logistics Planning Team 


This is the basic preparatory step for plan design. In this phase, 
it is useful for authorities in the health ministry and other involved minis- 


tries (planning, finance, foreign affairs, etc.) to do the following: 


e Recognize that pharmaceutical logistics is a problem that needs 
joint planning for resolution. 


e Assign personnel to work on the planning team, being careful to 
include top or mid-level managers from all the major ministries 
(planning, administration, finance, health). Technical advisers 
from external donors should also be a part of this team. 


e Establish terms of reference including the goals and objectives of 
the logistics system. 


@ Establish a po Licy-making/supervisory authority for the te 
team. In the case of small projects, this could be the Director 
General of Health. In large projects involving external donors, 4 
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tee should be established (if none 


ist] ‘cials from all collaborating 
-onsisting of senior officia ; ; 
ie : tries. Cooperation at the po Licy-mak ing level 


nizations or minis ey 
oe canaueaal to successful implementation of planned improvem 


technical coordinating commit 


The planning team 1s then responsible for all subsequent steps with 


periodic review by the supervising authority. 


b Define Goals and Objectives of the Health Sector 
)) Define Goala and Objectives of the Kean os 


tics support is not an end in itself, but a means to 


d logis 
gett : These goals vary from 


realize certain goals in public health management. 
project to project, but in general they cluster around: 


Intervening to reduce morbidity and/or mortality (discomfort, 
disability, death); 


e Expanding opportunities for preventive and/or curative medical 
care; 


e Upgrading the quality of service in health care systems. 


Specific activities need to be completed to achieve these goals. These 
can be expressed as objectives. Typical examples of such objectives include a 
targeted percentage increase in facility utilization, opening up a specified 
number of new facilities, or maintaining certain stock levels of pharmaceutical 
supplies at clinical outlets. Thus, the design for improvements in pharma- 
ceutical logistics must point to these specific objectives. 


Most developing countries have annual and/or Five Year Health Plans that 
outline specific goals and objectives. Where these do not exist, review of 
the health sector budget should give an indication of past priorities, although 
specific measurable objectives may be lacking. In some cases, it may be 
necessary for the planning team to interview senior officials or hold a 
workshop to establish concrete goals and objectives. This is most often the 
case when establishing a new project, and logistics planning is one component 
of the overall planning effort. If a new set of goals and objectives needs to 
be defined, this can be combined with the following step. 


c. Establish Priorities 
eee eee ee LES 


, Dene the health sector goals and objectives have been defined, it is 
mportant to establish priorities among them. Annual health plans will 


often list priorities, but at time : 
; s th 
simplest way is to hold ey will need to be developed. The 


ablishing priorities through group process, such as 
If a workshop is impossi- 


ee 


* Delbecq and Vande Van, 1971. 
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ble, then the planning team needs to personally interview the policy-mak 

It is not unusual to find conflicting priorities depending on a re cer 
viewed. When this happens, the conflict needs to be openly discussed ge 
resolution attempted. If conflicts remain, then multiple "push-pulls" on ene 
logistics system will inhibit its effectiveness. : 


Key questions need to be answered during this phase: 


e Does the government emphasize integrated services or vertical projects? 
Should we plan for a unified logistics system, or will separate 
systems be developed for each project? 


e Will this be a regional project or a national program? If regional, 
what plans will be made for national expansion? 


e Which programs will be implemented first, i.e., where should the 
logistics system place its emphasis? Will nutritional supplements 
be used, and will they be a part of this logistics system? Will 
insecticides, pipes, and cement be included? Will the emphasis be 
on extension of coverage to rural areas, or will development of 
regional or district hospitals have priority? 


e Will mobile teams be used for health service delivery, or will people 
come to fixed health centers? ee oe 

e What emphasis is placed on the use of auxiliary and community health 
workers within the health system, and what are their species 


e® What priorities do external donors have for program deve lopment? . 


The initial response to these questions is often to say "We need them 
all -- we need immunizations and contraceptives, we need integrated basic 
health services and vertical projects, we need to supply hospitals and commun~ 
ity health workers, etc." Although this may be the ultimate goal of the 
logistics system, it is seldom possible to do everything at once due to 
resource restrictions. Therefore, this priority-setting phase is critically 


important to the design of improvements. 


d. Describe Logistics Situation and Resources Available 
Simply defined, logistics is the management science of moving large 

amounts of supplies, according to schedule, to large numbers of people located 

in different places. In order to do this, the four major functions of Selection, 

Procurement, Distribution, and Use need to be addressed. A series of activities 

(Chapter I.B.) needs to be performed to complete each area, and each of these 

activities must be linked together and coordinated so that the logistics 

process flows smoothly. The administrative structure for coordi nation of io 

activities is usually divided into individual components, including personnel, 


facilities, and equipment. 


An accurate description of the current logistics system(s), including all 
nsible for the required activities, 1S needed before one can 


mponents respo 
inst A cies and recommend improvements. The description should be as 


analyze deficien 
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description of the resources . plet = 
# (3) pe. oa showing the dynamics of the logistics Leap - 
= ap in these parts, but, generally speaking, the org “: 
focus on the distribution of components in the system, e 


ources available, and the flow charts on linkages 


question; 
activity; 
There is some overl 
tional tables will 
descriptions of the res 
between components. 
quent sections are based on a Ministry of 


tables in this and subse 
ms This organization provides a model for 


Public Health in Latin America. 
demonstrating analytical techniques suggested here. 


Organizational Tables 


An “official” organizational table, even if imaccurate and outdated, 1s 
usually available and is a good place to begin. It should not be assumed that 
the table is current, so the names and relative positions of departments, 
offices, and programs should be cross~-checked with participants and outside 
consultants if possible. If no official table is available, the documentation 
of existing assistance projects can be consulted (and probably should be in 
any case). If no table can be located, it will be necessary to construct one 
from the beginning, relying principally on interviews with knowledgeable 


people. 


Once a reasonably accurate table of organization is drawn, the next step 
is to indicate which components of the system perform logistics activities. 
It is at this point that relationships become complex. It may be that some 
tasks are not being performed at all, while others are divided between two or 
more components. In other cases, one component may be involved in more than 
one activity. For example, a warehouse is a facility primarily concerned with 
storage, but it also forwards information for purposes of forecasting needs and 
inventory control. 


Next to each component should be indicated the task areas that that 
component is involved in. It is important to verify each component and to be 
aware of misleading names. For example, in one ministry studied, the Depart- 
ment of Planning is primarily concerned with policy matters, and forecasting 
supply needs is actually handled by other departments. 


Figure 1.C.2. is an example of an organizat ional table with logistics 
components identified. Again, it is important to expand the boundaries of the 
logistics system to include all the sectors that impact on the process If 
the organizational structure is very complex, it may be necessary to break 
each division down into more detail on a separate sheet of oapede 


Description of Resources 
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peed es es ses 
e The number of people, their positions, responsibilities, and educ 
tional levels; 


e Quantities and types of equipment and its state of repair; 


e Capacities of facilities, especially regarding floor and office 


space, location, and utility. 


time to make recommendations it must be kno 
have nity tc accept changes, and what type of changes should be : 
implemented. An estimate of the workload 1s also important: the amount i 
work being done, the number of people doing it, and the equipment and facil 
ities available. Some notion of whether a component 1s under- or overuti lized 
will be important in setting targets, particularly with respect to the feasi- 
bility of planning additional work or responsibilities for a component. 


When a component is complex, then a separate description of each of its 
departments may be desirable. An example would be a large warehouse with 
storerooms, plus accounting, receiving, and issuing departments. Charts or 
any visual aid which clarifies the internal workings of the component are 
useful for keeping the narrative clear. 


Figure I1.C.3. 1s a chart, listing, for each level identified in the 
organizational table, the resources available for the logistics process in 
primary health services. A separate chart should also be constructed for 
other priority programs, such as environmental sanitation or communicable 
disease control. This chart lists only a brief description for illustration. 


Actual resource charts require more extensive descriptions as outlined above. 


Flow charts 


The remaining step is to draw flow charts to illustrate the linkages 
between components of the system. The charts should show the sequence of 
activities in the logistics process as well as the linkages between components 
performing these activities, 


Depending on the scope of the plan, the flow charts may be more or less 
complex. They are not ends in themselves. An overly complicated or cluttered 
chart 1s of little use to anyone. When working within one vertical program 
complexity may not be a problem. It may be, however, if the problem Bniby déee 
Deicecs ce maa across a ministry's administrative system. This can be 
a. eas a ha process into discrete internal processes 
Diitvery: “tae ins s and budgeting, procurement, or requisition and 
eink dc, seein a a multistep Process, and drawing them separately 
 .. P y of the charts. The flow charts should use exactly 

me names which are found on the Organizational tables, 


Fi 1 
gure I.C.4. is an example of how the organizational table shown in 


Figure 1.C.2. can be used to ¢ 
Meds reate a flow chart of isti 
for requisition and delivery of Supplies to Raaltt lla i aaa 


wn which components 


‘igure |.C.3 


%esource Description for Each Level in the Logistics System 
ee ee 


LEVEL 
epartment/Office/ 
Establishment 


\dministration 

Division: 

Purchasing & 
Supply Office 


fain (Central) 
Warehouse 


tegional 
Hospital 
(Health Region 
Headquarters) 


\rea Hospital 
(Health Area 
Headquarters) 


jlealth Center 
with Doctor 


lealth Center 
with 
Auxiliary 


ommun it y/ 
village 


Key Personnel 


Chief of Purchasing 

& Supply 

Supply Planners 

Civil Servant in charge 
of acquisitions 


Main Warehouse Manager 
Warehouse personnel 
Drivers in charge of 
Supply Dispatch 


Regional Chief 

Civil Servant in charge 
of Supply Programming 
Warehouseman 

Drivers in charge of 
Supply 

Laboratory Personnel 


Area Chief 

Civil Servant in charge 
of laboratory 
Warehouseman 


Nurse auxiliary 
Civil Servant in charge 
of laboratory 


Health Guardian 
Health promoter 
Vector Control 
Auxiliary 


Health Guardian 
Trained midwife 
Health representative 
Volunteer collaborator 
for Vector Control 


ee ee EE 


RESOURCES 


Expendable Supplies 


Drugs 

Forms for Programming 
Forms related to pur- 
chasing process 


Drugs 

Forms for Supply Con- 
trol, Ordering and 
Distribution 
Lubricants, fuel 


Drugs 
Forms for Programming 
Forms related to Supply 
Control, Ordering & 
Distribution 
Lubricants, fuel 
Reagents, slides, 
shipping cartons 


Drugs 

Forms for Programming 
Forms related to Supply 
Control, Ordering & 
Distribution 
Lubricants, Fuel 
Reagents slides, ship- 
ping cartons 


Basic medicines, First 
Aid material 

Forms for Supply Control 
Order & Dispatch process 
Reagents, slides, etc. 


Basic medicines, and 
First Aid materials 
Forms for ordering 
Reagents, slides 


Basic medicines, First 
Aid materials, forms 
for health guardian 
and midwife 


Non-Expendable 
Supplies 


Calculators, 
typewriters 


Shelves, platforms, 
jacks, calculators, 
typewriters, 

(x) number of (x) 
ton trucks 


Calculators, 
typewriters 
Shelves, platforms; 
jacks, 

1 (x) ton truck 
truck 

Laboratory 
equipment 


Calculators, 
typewriters 
Shelves, platforms, 
jacks 


Instruments, 
medical bags; 
bicycles or 
motorcycles 
Laboratory 
equipment 


Instruments, 
medical bags, 
bicycles or 
motorcycles 


Instruments, 
medical bag, 
midwife kit 


Buildings 


Main 
(Central) 
Warehouse 
with 
offices 


New Main 
Warehouse 
needed ; 
present one 
inadequate 


Regional 
Storeroom 
inadequate 


Area 

Storeroom 

adequate 

(where 
rf 


Smal 1 
Storeroom 


Shelves in 
health 
center 


Shelves in 
home 


i 


Figure |.C.4. 


Flow Chart of the Logistics Process 
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e. Identify Deficiencies in Logistics Process 


Establish Operational Targets 


The previous steps have established the objectives for the priorit 
health programs and determined the resources available. In order to Hee 
objectives, minimal operational targets are necessary. To maintain constenn 
stocks of pharmaceutical supplies, specific targets might include forecantinl 
based on quarterly inventory reports from clinical outlets, doubling the ; 
number of scheduled deliveries, or holding stockouts to a certain level at 
the central warehouse. An analysis of the deficiencies of the logistics 


process (and subsequent proposals for improvement) should relate to these 
specific operational targets. 


The targets should be realistic; e.g., it would not be wise to set a 
target of monthly deliveries to health centers when some health centers are 
two weeks' journey from the nearest warehouse. 


Problem Analysis 


A list of problem areas is generated by systematically examining the 
variables of activities, components, and information linkages in terms of 
their capacity for reaching the targets. This approach avoids preconceptions 
of what the main problems and solutions ought to be. The existing logistics 
system can be realistically assessed in terms of its capabilities for producing 
specific results, and various alternatives can be developed depending on the 
results desired and resources available. 


Figure I.C.5. is an example of a problem matrix that is useful in identi- 
fying deficiencies in specific logistics activities. In addition to not ing 
whether a component is adequate or inadequate, some estimate of what is needed 
to correct the deficiency and meet operational targets should also be given. 


This task can be performed without outside assistance. However, it may 
be useful to involve an expert in pharmaceutical logistics who has done this 
type of problem analysis. Since public health officials may have lived with 
inadequate logistic systems all their professional lives, they may not be 
aware of all the potential problems within the system. In addition, this step 
begins to list some options for improvement, and it is helpful to work with 
people who have knowledge about a wide range of options and what 1S practical 


for implementation. 


Problem analysis is the final and critical step before designing 
improvements. 


f. Design Strategy for Improvement 


In recommending changes, there are some considerations ots er 
mind. This guide has largely focused on techniques for ee ies Je wn 
cies within the logistics system. In addition to internal eget whic 
inhibit progress towards objectives, there are external reasisecet ill 
budgetary or policy constraints which should be taken into ze oT ee 
during the problem analysis. Planning improvements 1s a proc 
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obstacles and making viable proposals 


—_ . inst external ; E : 
internal deficiencies again -- there is no point in 


for reaching objectives. "viable" is a key eee 
recommending changes which run contrary to rea ity. 


Strategies for impro sider the logistics system as a 
cess requires interaction between components of the 


ysle. The logistics pro ‘ 
whole : ‘11 invariably require multiple changes. 


and real improvement wl ; 
t without taking into account the effect this will have 


ticipated problems. 


vement should con 


system, 
Shoring up one componen 
on other components can cause unan 


onsideration is the amount of change a system will tolerate at 
one time. It will seldom be possible to completely redesign a logistics 
system. In some cases, seemingly irrational procedures have the weight of 
tradition behind them, and participants are reluctant to depart from them, 
especially when they do not perceive the underlying reasons for change. In 
other cases, proposed changes may violate an administrator's sense of control 
within his area of responsibility. Im yet other cases, proposals may entail 
additional work for a group of employees who may resent interference which 
increases demands on them. Resistance to change for all of these reasons is 
common. If enough members of the system are sufficiently threatened, they can 
frustrate changes for improvements, even when the changes are logical and are 
backed by ample resources. Changes which are not necessary for achieving 
objectives should be avoided at this stage. 


A final c 


Grouping Deficiencies and Proposing Changes 


Specific changes should be focused on those problem areas that will have 
the greatest impact on operational targets. Once deficiencies are identified 
1t may be necessary to modify targets and objectives in light of external 
obstacles, particularly resource limitations. When these indicators are 
settled upon, it is time to make recommendations for improvement. General 
Suggestions such as "improve storage conditions" or "speed up the requisiti 
process" won't do. Recommendation for improvement must: ‘ 7 


(1) aim precisely to fix deficiencies noted in the problem analysis, and 
(2) state the specific change necessary in order to meet expectations 


ees se specificity are encouraged by ordering recommendations 
8 to the activity that they affect and by categorizing the changes 


needed to eliminate each deficien 
‘ cy. Normall : ‘ 
of the categories listed in the problem inal ya Le changes will fall into one 


e . ° . 
Changes in personnel -- modification of number 
BT 


or training, or creation of new types of staff: func tia accheam 
e Changes in facilitie , <s 
‘ S -- modificati : , 
equipment; lon of size, design, placement , or 


e Changes in administrative or Operating policies 
> 


® Organizational chan 
ges -- changes in o : : 
ert £ 
responsibility, or focus of contro] - ganizational structures, 
> 
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e Procedural changes -- modification of procedures for record keeping 
inventory, reporting, requisition, etc. 
e Information changes -- changes in forms, requisitions, flow of informa- 


Cion, manuals, automated processing, etc. 


These categories are loosely ranked from easiest to hardest to analyze. 
Generally speaking, it is relatively easy to assess where more personnel are 
needed or which facilities need upgrading. It is somewhat harder to understand 
completely which policy or organizational structure will work better than 
those that currently exist. It is hardest to suggest precisely what new 
procedures should be instituted, or which forms should be eliminated and what 
new ones should be designed. 


Officials and supervisory personnel (in collaboration with external 
advisors, if involved) can usually make good, concrete recommendations for 
personnel and facilities improvements. However, special studies and expertise 
are often needed to establish practical policies and organizational structures 
(e.g. what is the cost-benefit of a standard formulary and the organizational 
changes it implies?). Procedural and information changes usually require a 
detailed knowledge of the current logistics system coupled with substantial 
experience in implementation of successful systems in other countries with 
similar problems. This plan may require long-term technical assistance, 
although some countries may have enough "in-house" expertise to benefit from 
intermittent short-term consultancies. Requirements for technical assistance 
for implementation should also be identified in the final plan. 


Mini-Maxi Strategy 


When recommendations for improvement are considered, it is possible that 
they will exceed the resources available (or, at least, committed). In this 
situation, it is wise to develop a "mini-maxi" strategy that identifies the 
minimum changes needed to incrementally improve the logistics process, and the 
maximum changes needed to substantially improve performance. 


Use of this strategy in a logistics plan developed for our example 
country is presented in Country Study I.C.1. Omce again, a tabular format is 


helpful, listing each alternative, its cost, the justification, additional 
comments, and "mini-maxi' recommendations. In reality, this "mi ni-max1 
strategy was instrumental in stimulating donors to expand their financial 


commitment. 


ted for each of the components included 


in the problem matrix. However, it should be noted that procedural and - 

information changes often require significant amounts of analysis, sig oe 

long-term technical assistance. Thus, the complete logistics plan may develop 

in stages, with the first stage outlining recommendations <% ay cham 
ini f personnel, organizational or Pp , 

commodity procurement, training 0 

and technical assistance. The second stage plan can then outline the more 


ive 
detailed changes needed in procedures or information after more intens 
analysis. 


A separate table can be construc 


Country Study |.C.1. 


Alternative 


Provide New Central 
Warehouse 


Provide Regional and 
Subregional warehouses 


Provide motorcycles 


Provide trucks 


| Refrigeration cold 
chain 
1. Health center 
2. Health area 


| 
3. Hospital 


Provide 1 person in 
teclinical assistance 


Mini-Maxi Strategy for 


$492,516 


$28,000 
each 


$10,750 
each 


$1,017 each 
$1,265 each 


$2,829 each 


$100,000 
per year 


Justification 


If the Project substantially 


increases the demand for 


supplies, the existing ware- 
house will become a serious 
bottle neck 


Decentralization of storage 
is critical to the success 


of the project. 


An outreach capacity for health 
workers is critical for the 
success of the Project. 


Adequate vehicle resources 
at regional and subregional 
levels is critical to the 
success of the Project 


An adequate cold chain is 


critical to the success of 
the Project 


The multiple activities 
necessary for designing 
and implementing an 
adequate logistic system 
require a specialist in 
this area, who is not 
already burdened with 


regular Operational respon- 
sibilities 


Planning Improvements in the Logistics System 


If new central warehouse 
cannot be built, renting 
space is a feasible, but 
sub-optimal alternative. 


A total of 14 new build- 
ings are now in place or 
under construction. 5 

out of 7 Regional Head- 
quarters have new ware— 
houses, and 9 out of 

33 health areas have 
them. Priority should be 
given to the Regional 
warehouses. As health 
areas are organized, 

each should receive a 

new warehouse. If this is 
financially impossible, 
then one area level 
warehouse serving 2 or 
more areas is feasible. 


The health center team 
consists of an auxiliary, 
a health promotor and an 
auxiliary for vector con- 
trol. Not every health 
center will have all 3 
workers. Where the num- 
ber present is 1 or 2, 
providing 1 motorcycle is 
recommended; where all 

3 workers are present, 
providing 2 motorcycles 
is desirable. 


If renovating the 
Ministry's fleet is not 
feasible or does not pro- 
vide enough pick-up 
trucks (1 for each 


health area), then pro- 
viding the necessary 
number is recommended. 


It may not be necessary 
to provide many refriger- 
ators. 


Recommendations 
if funds limited © 
to $6,000,000 


Rent additional 
warehouse space 


Allow 000 
for 2 regional 
and 8 area 

level warehases 


Allow $456,025 
for 1 motor- 
cycle each for 
493 Health 
Centers. 


Specific 

figures can 
not be given 
at this time 


1. Allow 
$501,351 for 
493 health cen- 
ter refrigerators 


2.Allow 
$89,815 for 
71 health area 


refrigerators 


3.Allow 
$36,777 for 
13 hospital 
refrigerators 


Allow $150,000 
for 18 months 
technical 


assistance 


Recommendations if 


funds substantially 
larger 


Allow $492,516 for 


new central warehouse 


Allow 
for 2 regional and 24 
area level warehouses 


Allow $622,525 


: for 1 motorcycle for 


313 health centers and 
2 motorcycles for 180 
health centers. 


Specific figures cannot 
be given at this time 


1. Allow $501,351 for 
493 health center 
refrigerators 


2. Allow $108,790 for 
86 health area 
refrigerators 


3-Allow $36,777 for 
13 hospital 
refrigerators 


|Allow $200,000 for 
'24 months technical 
jassistance 
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‘ e DEVELOP AN IMPLEMENTATION STRATEGY 


Given the operational targets and recommendations for improvement d l- 
oped in previous sections, the planning team must now develop a specific Gan 
concise implementation plan. Imagination and creativity are as important here 
as in other steps, and the planning team must remember to set the boundaries 
of the logistics system wide enough to include all relevant sectors. 


a. Implementation Issues 


Preparation of an implementation strategy depends on the answers to the 
following questions:* 


(1) Who should be responsible for implementation? If the project is 


national in scope, if the Ministry of Health operates in a highly 
centralized fashion, if there is a department or division that is 
directly responsible for the project, or if it is of top priority, it 
may be necessary to assign responsibility for implementation to 
someone at a high level within the Ministry. It should be recognized, 
however, that such people cannot devote much time to new efforts. 
Decentralizing responsibility to the provinces or peripheral insti- 
tutions offers the advantage of assigning responsibility to people who 
are directly involved with the implementation and most interested in 
its success. 


(2) What sources of funds and manpower should be utilized for project 
implementation? It should be determined which staff are available to 
carry out the project activities in addition to their routine duties. 
It is sometimes possible to temporarily relieve people of routine 
tasks so that they can give their attention to specific project 
activities. When the necessary technical or managerial expertise 
is not available, it may be necessary to secure the services of a 
consultant. There also may be other projects competing for the same 
resources. If so, it may be advantageous to merge or identify with 
them, particularly for secretarial support, office space, supplies, 


and transportation. 


(3) Are there potential problems of political, technical, or public _ 
ff may have to spend some time 


acceptability? If so, the project sta 
and effort in promoting the proposed strategies with legislative 
groups (to change laws), vested professional interest groups (to 

change policies), and other agencies (to obtain support and achieve 
coordination). All of this may require that the project have a high 
degree of visibility within the government and with the public. In 
other cases, there may be advantages in restricting publicity by 

burying the project within the activities of an existing program oF 


service. 


‘Fr 
* Adapted from Bainbridge and Sapirie, 1974. 
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Pp hes 
ibill ded with regard to technical approac 3 
How much flexibility 1s nee : 
“ “>ational structure, and sources of leadership? Most situat lons 
tT re ementation approach be flexible enough to 


that the impl . 
Re cece eegacquect decisions or changes in strategies. 
anagerial approach should be used for implementation? 

has its strong and weak points. The planning 
team must assess, perhaps with the help of senior managers, where the 
strong and weak points of their organizations lie and whether the 
existing structure and staffing can absorb the additional amount of 
work represented by the implement ation activities. Where the existing 
organizations (central ministry and decentralized service organizations) 
have (1) sufficient capable staff, coordination, and control proce- 
dures to apply effectively to new activities, and (2) the necessary 
influence over the political process and the attitude of health 
workers, professional groups, and the public, then these resources 
should be utilized for implementation. Normally, however, ministries 
of health and health services are taxed to their limit with routine 
administration and operations. Coordination and control may exist in 
certain special nationwide programs, but they are often deficient in 
more general services. Alternative approaches are then necessary. 


(5) In summary, what m 
Every organization 


The project approach, which is one alternative, has certain features that 
may circumvent some of the obstacles to implementation. The project approach 
requires a separate administrative structure and personnel. This has the 
advantage of focusing attention and resources specifically on a circumscribed 
set of problems. It may have the disadvantage of not integrating the logistics 
process into the overall health system, and it does not strengthen the ministry 
as a whole. 


All decisions concerning the implementation approach taken should be 
documented. This includes a brief description of the unit or organization 
that will be entrusted with the implementation, including the person to be in 
charge of the project, the full-time and part-time staff (and where they are 
from), and the reporting relationships with existing organizations. Care 
should be taken to delineate the scope of the project manager's responsi- 
bility, especially Since some of the implementation activities for which he is 
responsible may well be carried out by staff over whom he has no direct 
authority. For other staff, there should be a description of their proposed 
activities and the times at which they will be needed. The project's moet 
important working and control procedures should also be described. 


b. Prepare Detailed Implementation Schedule 


Th ; , 
webs Picrhs toh, draw up a detailed schedule for all the activities or 
Cees pent va ampiement the plan. This is commonly done through using a 
EYORIME wach ace idencitiek uae Specific dates for initiation and eer 

: j a Ove. An exam 4 . . 
the recommendat ions Previously presented (rie ee chart is given for 
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Ci Prepare a Budget 
ude those costs directly related to improving the 
he total and annual costs of major 

and it is often helpful to separate them 
The recommendation tables 


The budget should incl 
logistics system. It should present t 
expenditures by line item categories, 


1 donor contributions. 
host country and externa rt ribu ap 
nef previously identified costs for individual components; these can now 


ace _ 
combined into line items, along with appropriate "mint max1 Rirernat Vamp 
Figure I1.C.7. presents a budget matrix useful for identifying all relevan 


costs and inputs. 


4. EVALUATE IMPROVEMENTS AND ADJUST PLANS 
CE EE oe a 


Evaluation completes the iterative cycle of planning-implement at ion- 
evaluation and leads directly to the next cycle of planning. For our purposes 
there are two types of evaluation to consider -- internal and external. 


a. Internal Evaluation 


This is the process by which managers evaluate the performance of the 
logistics system on a continuous basis. This is sometimes called process 
evaluation (i.e., evaluation of the logistics process). This involves 
developing a Management Information System (MIS) that provides regular (weekly, 
monthly, quarterly) feedback to managers at every level in all the required 
activities and allows prompt adjustment of inventories, deliveries, purchases, 
etc. These are then compared with the established Operational targets to see 
if they are being met. A detailed System of performance monitoring as de- 
scribed in Chapter VI.A. requires trained staff and sufficient staff time, but 
it can be invaluable for internal evaluation purposes. 


The MIS should thus be developed to measure the specific operational 
targets developed in 4 previous step. We should point out that a poorly 
functioning MIS is invariably found in poorly functioning logistics systems, 


and improvements in this area often require substantial development work and 
technical assistance. : 


b. External Evaluation 
foe VU LOn 


i aby 18 the process by which an evaluation team, not normally a part of 
j € *0gistics management system, evaluates performance. This is most common ly 
ome as part of an overall evaluation of a health program, and aims to 
Feo, i which the Program meets its specific objectives (i.e. 
ule ic epee idity and mortality). This is often termed impact evalieeton 
afiitice. es — 1s evaluated to the extent that it contributes to the 
comune Set ccucageeee ns System. If objective morbidity/mortality indicators 
wMRletea ce 1€ 1s found that needed drugs or supplies do not arrive 

co? ‘HEMs Obviously, the logistics System needs to be adjusted, even 

Bb] 


Lf the MIS shows operational tar 
: gets bein : 
targets will also need adjustment . & met. In this case, the operational 


gure 1.C.7 . \ 


Budget Matrix for Logistics Plan 


Category Donor* Total* 


Anticipated 


Anticipated Anticipated 


Annual Annual Annual 


Development Operating 
Costs Costs 


Development Operating Development Operating 
Costs Costs 


tafft 
>. Te 
ravel/Per Diem 


uition/ 
Education Costs 


quipment 


xpendable Supplies 
(non-pharmaceut ical) 


harmaceuticals 
ther Direct Costs 


(specify) 


If recommended changes exceed available resources, then budget categories should be further subdivided to reflect 
the minimum funding needed to incrementally improve the logistics process and the maximum funding needed to 


achieve all operational targets. 
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alth status, but drugs or supplies 
then, obviously, the health program itself needs 

In this case, the logistics system functioned well but had little 
public health goal, and it should be adjusted to meet 
in public health priorities. 


If the evaluation shows no change in he 


are arriving where needed, 
adjustment. 
impact on the ultimate 
the needs of the adjustments 
1 evaluation shows significant reductions 
and that needed drugs and supplies arrived on time 
rs to the ultimate program success. In that case, we 
£ satisfaction in knowing that our plans have produced 
e should last only until we find other unmet needs 


Of course, om occasion, externa 
in morbidity or mortality, 
and were heavy contributo 
are entitled to a smile o 
concrete benefits. The smil 
that require additional plans. 


SUMMARY 


Planning, implementation, and evaluation are the three phases which con- 
tinually repeat to form the "iterative cycle of planning." 


(1) Establish a logistics planning team. 
(2) Define the goals and objectives for the health sector. 
7 “iar priorities for program development 
escribe the logistics situation and th 
(5) Identify deficiencies. oo 
(6) Design strategy for improvement. 


In recomm i ; ; ; 
eet a eg i: an already-existing system, it is important to 
hire lationahips ae es such as budget ary or policy constraints, the 
system will ps within the logistics System, and how much chanes Ene 
tolerate. Recommendations must be precise and specific 


3 
implementation strategy should address the following issues: 


(1) Who is responsible 
What funds and manpower are available 
) Potential political, technical 
a) Nei of the approach 
etCermination of the overall] managerial approach 


or acceptability problems 


Evaluation should be internal 
process) and external (evaluat 
jectives). Evaluation results lead to the 


Slept monitoring of the logistics 
on of impact, whether Program meets its ob- 


mext cycle of planning. 
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What to Buy: The Selection of Drugs 


Pharmaceuticals may comprise 9 

developing countries, pee ap thee alee yet budget in 

access to ev ation fre C 

yp ay art, Shiai drugs needed to prevent or ee ee 

ill-spent on ineffective A — for developing countries are fre oe 

aan wasted » @upiicative, or unacceptably dangerous d sgperly 

Se  icala ies amebbes s, caguaebapeen|-ylaben ingpepepetatel yl 

Bo Ey ee for great benefit, but their ccontomic aaa is 

beet suit “ot eae 4 . e extent to which drug selection decisions facilit 
onal therapy is a matter of considerable importance ie 


Funds 


The development of a list of es i 

: sential drugs and a rati 

he ie health programs represents the major vehicle by ees ore Faget ary 
re «eA rug safety, efficacy, and economy may be brought to Eee © ee for 
prescribing process. There are two primary advantages of a f on the 
standard drug list: ormulary or 


(1) Therapeutis gain a The quality of drug utilization, management 
information, compliance, and monitoring is improved. Medical otbi> 
tioners have a small, but complete list of drugs and they should h 
more knowledge about each of these drugs. = 


(2) Economic and Administrative gain -- The number of drugs to be purchased 
stored, analyzed, and distributed is reduced. Bulk discounts are 
possible. Inventory costs are reduced. 


Thus, the rational selection of an essential list of drugs optimizes drug 
therapy, assures relative safety and high quality, and reduces administrative 
costs associated with duplicative products. 


}e THE IMPORTANCE OF DRUG SELECTION: Why Be Selective? 


The multiplicity of pharmaceutical drug products available and the 
frequency of new discoveries in the field of medicine, make it difficult for 
the physician, medical auxiliary, practicing pharmacist, and other health care 
providers to be up-to-date and judicious in their selection of drugs. The 
variety of drug products available in some countries may include up to 80 ,000 


products. 


rmaceuticals on the world market today represent 


As many as 70% of the pha 
Many are minor variations of 


duplicative, "me-too", or nonessential products. 
a prototype drug and offer no therapeutic advantage. Other drugs represent 
suboptimal choices of treatment because of high toxicity relative to their 
therapeutic benefit. In some cases, drugs are newly released with insufficient 
information of efficacy or toxicity. Finally, many, if not most, of these new 
products are for therapeutic indications not relevant to the basic needs 


of developing countries. 


s 4 : 


Ol.}00 


fr 
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ASSESSMENT GUIDE IIA. 
The Drug Selection Process 


How many different drugs are available? What ip, the range of drugs 
currently available? Are there "duplicate drugs -~ many >. a? 
drugs all of which serve the same purpose? Are there comtagees" rugs 
for problems which could readily be treated with single drugs: 


e How are the drugs selected? Is there a formalized process or is it 
informal? What criteria are used? Is cost a factor? 


Who selects the drugs and other pharmaceutical products for public 
health programs? The individual practitioner? Local health districts? 
Hospital pharmacists or therapeutics committees? A procurement clerk at 
the national level? A national committee? A physician? A pharmacist? 


e Are drugs bought by their medical (generic) name or by their commercial 
(brand) name? Do pharmacists and medical practitioners understand the 
difference between generically-named drugs and brand name drugs? 


e Are traditional medicines and local remedies available in government 
health programs? If so, how are they selected for inclusion? 


e What kinds of drug information are available? Is the information 
up-to-date and unbiased? Do pharmacists and medical practitioners know 
where to look for information about drugs? 


All of these factors serve to confuse the drug selection process of the 
already overburdened health care practitioner. With so many different drug 
products, it ig difficult to be up-to-date with relevant prescribing informa- 
tion on each. Such a variety of products available also contributes to 


inconsistent treatment of disorders by health practitioners within the same 
health care delivery System. 


the wis ee Se of procurement , purchasing power is significantly diluted by 
Hy number of duplicate and nonessential drug products. Emphasis on a 
se a eg "e drugs, on the other hand, markedly improves the efficiency 
sa Mhtcoce: Se hee System. A reduced drug list allows the purchaser 
on optaining volume purchase prices from distributors and 
manufacturers. Quality control analysis can be performed more easily on a 
limited number of drugs. And inventory costs in terms of storage, a 


keeping, and personnel are dire 
ctl ‘ 
produces Within the Biteatoxy, y related to the number of different drug 


Distribution is also greatly facilitated 
ma Sages ° aaa are better able to gain familiarity with 
use an us can dispense more a 
} ccurately and more i- 
ately. And finally, patients are more likely to be Bi nanee with Bice oem 


choice because health care 
personnel ca ci : - 
neelitie Fatocalien. n be more efficiently provided with 


and simplified with a reduced 


Il.A. What to Buy? 53 


An essential list of drugs is the cornerstone of a 
the pharmaceutical logistics process. 
the use of drugs. Figure II.A.1. 
government formulary. 


. ny program to improve 
It 1s the first step in rationalizing 
Summarizes the steps involved in developing a 


Figure II.A.1. 


Ten Steps to Developing a Formulary 


Step 1: Obtain support for an essential list of drugs 


a. Within the Ministry of Health 
b. From the organized medical community 
c. Among local health care workers 


Step 2: Establish Drug Selection Committee with appropriate representation 
Step 3: Gather and analyze information on 


Prevalent morbidities 

Drugs available 

Patient characteristics (age, sex) 

Types of health care personnel at each level 
Local manufacturing activities 

Existing drug lists 

Pharmaceutical logistics problems 


mmeaond Pp 


Step 4: Make decisions regarding 
a. Structure of formulary 
b. Format of formulary 
c. Criteria for selection 
Step 5: Select drug products 
Step 6: Include prescribing information 


Step 7: Have draft reviewed by 


a. Nationally recognized specialists 
b. Local health care personnel 


Step 8: Undertake educational campaign for 


a. Practicing health care personnel 
b. Patients 


Step 9: Promulgate regulations 


Step 10: Conduct annual update of formulary 
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Make The Selections? 


2. THE SELECTION PROCESS: Who Should 


There are many approaches to the drug selection process, pone of ae 

are described in Country Study II.A.1. In some countries, a sing] “i. 
he drugs for the procurement list, while in others, committees 

Ce accomplish this task. A third approach involves using a pharmacology 
caeateant from inside or outside the country to prepare a draft list of : 
essential drugs, which can then be reviewed and approved by a pects "8 
local physicians and ministry personnel. For most countries, drug se ag 
by committee is practical and preferable. It minimizes the opportunity for 
private interests to influence the decision-making process. Further, the 
judicious selection of committee members with relevant backgrounds and pre- 
vious experience can facilitate the rational selection of drug products. 


The selection of drugs for the basic list can be done at the national 
level, or autonomously by regional or local officials. An advantage of 
national level selection is the improved efficiency and economy of central 
procurement that is thus feasible. Regional and local selection, on the other 
hand, allows for the consideration of local differences in drug prescribing 
and use, and thus more appropriate purchasing, which centralized selection 
does not allow. In larger countries, regional selection and procurement may 
also be the most economically efficient system. 


The lack of coordination of local, regional, and national needs is a 
common problem, and results in drugs sitting unmrequested in central warehouses 
until they decay or pass their expiration dates. One resolution to this 
problem is to include regional or local physicians and ministry officials on 
the committee that selects the drugs to be purchased at the national level. 


. The greatest efficiency is possible when drug selection is coordinated 
with other activities in the supply process. This can be partially achieved 
by the makeup of the drug selection committee: it might consist of representa- 
tives from the Ministry of Health, the purchasing department, and regional and 
local health facilities, a pharmacologist, an internist, an infectious disease 


specialist, a pediatrician, a pharmacist, a hospital director, and other 
specialists as needed. 


: gah members should serve for several years with staggered terms, so 
that the committee retains some experienced members each year. Ideally, 


a: members should not have work relationships with any drug manufacturer 
or distributor, nor be related to any person who does 


SO isc cba committee should meet at least annually to update the 
ist of drugs. Their decisions as to changes in the list should be 


supported by well established Criteria. Use of a Formulary Revision Form 


(Figure II.A.2.) may facilitate rational additions and deletions. As the form 


‘ © para Lt3 i 
reduce requests for items not realty an icad of the petitioner, it may 


Country Study II.A.1. 


The Drug Selection Process in Individual Programs 


Guatemala -- A therapeutic fo 
rmulary was developed for the Guat i 
——— uatemalan public health system wi i 
he independent health care group. This formulary addressed two needs: 1) to PP ope Pe 
‘a a ae a rational approach to treating the country's prevalent morbidities ay We oe 
curate therapeutic information (indications, dosages, contraindications, and ad aff 2 
aug in KRatetasl ary. A verse effects) for each 


The methodology employed included: (a) a review of idi 
: the prevalent morbidities; (b) on-si i 
~ ~ ~ . 2 se t 

health care facilities and workers ; (c) selection of drugs and therapeutic information aegis ie 
based on (a) and (b); (d) assignment of level-of-use designation for each product -- taking into fee ot 
the types of patients to be treated and health care workers' training; (e) review of the ear sr 
edamame physician ovect aia within the public health system; (f) formation of a aeetain folinare 
ormulary committee; and (g) presentation of the formulary to the Mini i i 

ST TET, iw, : y inister of Health, leading to its 
The formulary contains a list of "first-line" and "second-line" pharmaceuticals and eliminates duplica- 
tive, dangerous, or ineffective products. This approach pared down the original Cuadro Basico from 
3,090 to 300 drug products. (1978) 


Costa Rica -- Drug supply within the health program of the Social Security Fund is coordinated by a team 
of pharmacists. Drugs are selected by the Pharmacy Committee, consisting of a general surgeon, an in- 
ternist, a pediatrician, an obstetrician-gynecologist, a pharmacist, a representative from the fisticnel 
Labor Union, and the Chief of the Social Security Fund drug program. 


The 850 items listed in the first Social Security Fund Formulary list were selected by the Pharmacy 
Committee on the basis of recommendations from various specialists, review of lists from other countries 
and reference to texts of pharmacology and therapeutics. The Formulary divides drugs into General, 
Pediatric, Medicines for Hospital Use, Dental Medicines, and Emergency Medicines and Antidotes. This list 
serves as the basis for a purchasing system which supplies the hospitals and out-patient departments that 
serve the majority of the Costa Rican population. 


Additions to or deletions from the list are made on the basis of recommendations from the hospital pharma- 
cy committees. Because it is an honor to be on these committees, it is usually the more successful and 
more secure staff members who participate. It is believed that this composition limits the likelihood 


of commercial influence. (1978) 


Haiti -- In a recently initiated rural health program, the drug list for health workers was developed from 
mortality and morbidity information. After determining the types and frequencies of treatable diseases, 
therapeutic guidelines were established and, from these, a list of necessary drugs and quantities was 
developed. The principles used to select the drugs were as follows: (1) choose the minimum number of 
drugs to treat the most important diseases identified by epidemiological study of the target population; 
(2) use only generically named drugs; (3) limit dosage forms of each drug to only those absolutely neces 
sary; (4) categorize the list according to level-of-use. The list was developed by an independent health 
management group in conjunction with specialist consultants and Ministry of Health officials. (1980) 


active ingredients in 1,800 preparations (brands, 
The rationale for limiting the number of drugs is 
ed that rigorous restriction of drug availa- 


Norway -- Currently, Norway has registered only about 800 
combinations) and 4,800 dosage forms and package sizes. 
not an economic one, but a quality-of-care one: it is believ ’ 
bility will promote rational drug therapy and avoid confusion among the prescribers, the patients, and 
the distribution services. Norway has been able to maintain this restricted list because of a legislative 
mandate which states that, "Approval shall only be given for preparations which are medically justified 
and which are considered to be needed". Medically justified means that the product must have been shown 
to be effective and safe: the benefits of treatment must outweigh the risks of adverse effects. Products 
must also fulfill a therapeutic need which other available products do not. Thus, a product may be safe 
and effective, but if it has no demonstrable advantages over existing prodcts, 1f 18 rejected. 


The authority for a decision to register, re-register or withdraw a product rests with apreaantry 
Board, a five-member Crown-appointed board which includes at least one physician and one pharmacist. ; 
; i iews summary documents prepared by the drug control staf 


Board has about 8 meetings per year when it rev Hor 
and makes final decisions. To prepare summaries and a recommendation “se a epee pe mee 
ilable from the manufacturer as we 
control staff collects all data and references ava ie Filttae is oe 
ast consultants. The entire bundle © 
which have been collected or referred to by p setae peter if 


i i ‘alist consultant to review. 
ized and given to the appropriate specla <i 
the specialist consultant that forms the basis for the Specialties Board decision. (1978) 


jt . 


Figure II.A.2. 


Formulary Revision Form 


ALL PERTINENT SECTIONS 0 


ADDITION C) 


10. 


El. 


az. 


F THIS FORM MUST BE COMPLETED. AN INCOMPLETE FORM WILL BE REJECTED. 


DELETION LJ 


Generic Name: D. Commercial Name(s): 
en : 


Manufacturer(s): 


Designate the dosage form(s) that you wish to INCLUDE EXCLUDE 


TABLET a CAPSULE LJ AMPULE C) 


SYRUP LJ ELIXIR LJ ORAL SOLUTION ral 

OINTMENT Ss CREAM LJ SUPPOSITORY C] 
(Other ) 

Strength(s): 


Primary therapeutic indications: 


Therapeutic class(es): 


Recommended dosages S,. . t  s eS  —— 
and duration of therapy: (Pediatric) (Adult ) 


Briefly summarize the therapeutic rationale for the proposed addition or deletion of the drug 
in relation to its therapeutic category: 


The drug proposed for addition can replace the following drugs already included in the Formulary: 


Briefly summarize your clinical experience in the use of the drug (i.e., effects obtained, 
dosage used, adverse effects, etc.): 


List the contraindications, precautions, and toxicity associated with the use or abuse of the 


drug: 


List a mini : Ping 
minimum of three journal references of clinical studies which describe the efficacy, 


toxicity, and/or use of the dru 
f ° 1 . g. These references must = f i i 1 
- ’ b rom internationally recognized 


Es 

(Principal Author) “(ouenat Vol. 6 age eee 
EL Soha 

(Principal Author) ~Cournal) (Vol. & Page) eae 
EEE. 


(Principal Author) 


(Journal) (Vol. & Page) (Year) 


Name (Please Print) 


Signature 
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SP SELECTION CRITERIA: How Should Drugs Be Selected? 


e Ideally, the selection of drug products should be made only after det 
mining the prevalent diseases being treated within the countr pe: ch eek 
istics of patients being treated, and the level of training ae a 
personnel who treat these patients. For example, in Central America, parasiti 
infestations, upper respiratory infections, gastro-intestinal infebkiees : 
urinary tract infections, injuries, and pregnancies account for most adc nat 


care visits. The patients are most often children, pregnant women, and the 
elderly. Generally, the health personnel treating them are auxiliary health 
workers. In this setting, attention should be given to selecting the drugs of 


choice for these diseases, taking into consideration the patients' ages, and 
the health care workers' abilities. 


a. Selection Guidelines 


The World Health Organization has carefully considered the process of 
choosing drugs for public health programs and has suggested detailed selection 
criteria (Figure II.A.3.). The major principles embodied in these guidelines 
are the following: 


e Select drugs with proven efficacy and acceptable risk determined by 
studies utilizing accepted scientific methods involving human subjects. 


e Select the minimum number of drugs needed to treat the prevalent 
diseases. Avoid unnecessary duplication and close similarities in 
drugs or dosage forms. 


e Compare newly released products with products having known efficacy 
and include them only if they are found to have distinct advantages 
over products currently in use. 


e Include combination products only when they provide true benefit over 
the individual use of each component. 


e When several alternatives are available, select drugs with clear "drug 
of choice" indications for the prevalent diseases in the country. 


e Evaluate the administrative and cost impact of products in terms 

of ease of purchase, storage, distribution, dosage units needed, etc. 
e Select drug products for which adequate standards of quality have been 
established. 


and adverse effects should be thoroughly 


e Contraindications, precautions, 
. der to obtain the benefit/risk ratio 


investigated and evaluated in or 
of the product. 


e Drugs should be referred to by their medical (generic) en ya 
ordered or published on the formulary. With epee am = 
ty with drugs by generic name will decrease physician pip te 
trade name recognition and facilitate more economical drug therapy. 
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Several of these guidelines are dis 


following pages. WHO's own Revised Mode 
in Appendix II.A.3. 


cussed in greater detail in the 
1 List of Essential Drugs is presented 


es Drug Nomenclature: What are "Generic Drugs"? 
te MCT LC Drugs _f. 


The existence of many names for each drug has led to significant confusion 
in drug nomenclature. Each drug on the market has a chemical name (e.g. 
6-{D(-)-a-Amino-a-phenylacetamido}-penicillanic acid) and a Sameoeoorietare 
medical, or generic name (e.g, ampicillin). The generic name is the deat 
official name regardless of who manufactures or markets it. A proprietary, 
commercial, or brand trade name is chosen by the manufacturer or distributor 

to facilitate recognition and association of the product with a particular 

firm for marketing purposes (e.g., Polycillin). Regardless of the manufacturer, 
every drug is a "generic drug". Though it may have a brand name, it will 
always have a generic equivalent name. 


The international nonproprietary names (INN) are assigned through the 
World Health Organization following a well-established procedure. Proposed 
and recommnended names are published regularly in the WHO Chronicle and a 
computerized cumulative compendium of all approved INNs is periodically 
published by WHO. Official INN listings are in Latin, English, French, 
Spanish, and Russian. Since national nonproprietary names sometimes differ 
from the INN, public health programs should specify that the official INN be 
used whenever the medical (generic) name of a drug is required. 


The issue of generic name products carries with it both price and quality 
considerations. Proponents of "generic" drug purchasing and prescribing point 
out that drugs sold only by their generic names are frequently less expensive 
than drugs sold by brand name. Opponents of generic drug purchasing and 
prescribing argue that the quality of drugs bearing only the gemeric name 1s 
inferior to that of brand name products. Both of these positions deserve 
attention. In the majority of cases, drugs sold only by generic name have a 
substantially cheaper wholesale price than the brand name products. Brand 
name drugs are often 50 to 100 percent more expensive; sometimes the difference 
is even greater. However, the actual manufacturing costs are comparable so 
that in competitive tender purchasing, suppliers of brand name drugs can 
frequently match or, if the brand-name supplier is particularly interested in 
the business, even underbid the "generic" supplier. 


mplicated issue. Chapter 


ality and equivalency is a much more co 
ihe f : ews the question of drug 


I1.D. discusses quality control in detail and revl 
piobaUeelence. it should be-clearly understood that the CORES + sie sant 
quality and the naming of drugs are two separate issues. ree asi | ceca 
reliable suppliers are as safe and effective as drugs ite y =. oy 
brand names. At the same time, drugs bought by brand name “7 a aes 
facility whose quality control eet. . bait > eegegeese! ep sot 

i ite the brand name. In the Unite ; 
weaken the same low rate of recall that brand name products have. 


; ; 4 
may be of equal quality with or is a a rh 
he same supplier. For example, 
howed that ampicillin manufactured by 


One reason that drugs 
name is that they are often made by t 
recent survey of U.S. manufacturers Ss 
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cold to Smith Kline & French (SKF) and Parke-Davis and distribu- 
saps SKF sells the Bristol-manufactured ampicillin 250 
for U.S.$5-76/100, Parke-Davis sells it for $8.91/100, and Bristol sells 
iro: $9. 4/100 Thus, the same drug is sold by the maker for nearly twice 
ee of Seeiters. Tetracycline is manufactured by Milan Pharmaceuticals 
Bes ceributes & bins as Robitet for $3.25/100, by SKF as SK-Tetracy- 


d distributed by A.H. Ro 
ivee for $2.30/100, and by Interstate Drug Exchange as Tetracycline for 
$2.50/100. Sometimes a well-known multinational drug company which deals 


exclusively in brand name products will have a subsidiary firm which manufac- 
tures drugs using the same raw materials and process, but sells them only by 


Bristol Labs 1 
ted by all three firms. 


generic name. 


In summary, drug nomemclature has an important impact on price: drugs 


bought by brand name are often more expensive and sometimes by a large 

margin. But this is not always the case; procurement officers should not 
assume that brand name drugs will be more costly. The relationship between 
drug nomenclature and quality is more complex. Brand name alone should not be 
used to judge quality. A system of quality control (Chapter III.D.) should be 


part of any procurement program. 


c. Multiple Dosage Forms 


Most drugs are available in different dosage forms. For example, tetracy- 
cline comes in capsules, suspension, and ampules. For procurement purposes, 
each dosage form represents an additional item on the list and, consequently, 
additional administrative and inventory expenses. Nonessential dosage forms 
should thus be avoided. Furthermore, different dosage forms may have different 
prices. Piperazine oral suspension, for example, costs much more than tablets, 
yet both forms are needed -- the syrup for infants and the tablets for children 
and adults. In such cases, a public program should buy only the amount of the 
more expensive dosage form that is required. Using expensive dosage forms 
where cheaper ones will do wastes limited funds. 


d. Local Remedies 


Physicians and health care workers serving remote regions of developing 
countries often turn to herbal or naturalist remedies that have been known and 
used over the ages. Although many of these have no therapeutic justification 
others do, and to totally eliminate them may not be in the best interest of 
the health care system, either medically or economically. Some examples of 
local remedies are passiflora (an antispasmodic sedative) and lignin (an 
hich tact): A formulary committee could @stablish a brief period dustin 
which local medicinal remedies could be Proposed for inclusion into the F 
pie Se. “grand fathering" period -- which might last 60 days -- would 
occur only during the initial formulary development, and would aan the 
pl saa aa drugs not meeting the strict admissability criteria previousl 
outlined. ‘Local remedies" may thus be selectively admitted to the does 
egeme ee OCCN &-peecedure available, not only is acceptance of the enum. 


enhanced, but some low-cost locall 
alternatives may be added. y Produced, therapeutically-acceptable 


Figure II.A.4. 


Therapeutic Categories for a National Drug List 


Anaesthetics 
Analgesics, Antipyretics, Nonsteroi iinf 

Analgesics, onde ded and ee aeigd se Stes nme Bie 
Antiallergics (Antihistamines) 

Antidotes 

Antiepileptics 

Antiinfective Drugs 

aE Amoebicides 

2 Antihelminthic drugs 

3 Antibacterial drugs 

4. Antifilarial drugs 

a. * Antileprosy drugs 
6 

7 

8 
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Antimalarials 

Antischistosomals . 

; Antitrypanosomals 

49. Antituberculosis drugs 

.10. Leishmaniacides 

-ll. Systemic antifungal drugs 

8. Antimigraine drugs 

9. Antineoplastic and Immunosuppressive Drugs 

10. Antiparkinsonism Drugs 

11. Blood, Drugs Affecting the 
11.1. Antianaemia drugs 
11.2. Anticoagulants and antagonists 

12. Blood Products and Blood Substitutes 

13. Cardiovascular Drugs 
13.1. Antianginal drugs : 
13.2. Antiarrhythmic drugs s : 
13.3. Antihypertensive drugs , 
13.4. Cardiac glycosides 
13.5. Drugs used to treat shock or anaphylaxis Ne 

14. Dermatological Drugs 

15. Diagnostic Agents 

16. Diuretics 

17. Gastrointestinal Drugs 


SN NNN NNN NSN NW NS 
i 2) “og © 


17.1. Antacids 

17.2. Antiemetics 

17.3. Antihemorrhoidals 
17.4. Antispasmodics 
17.5. Cathartics 

17.6. Diarrhea 


17.6.1. Antidiarrheal 
17.6.2. Replacement solution 
18. Hormones 


18.1. Adrenal hormones and synthetic substitutes 
18.2. Androgens 

18.3. Estrogens 

18.4. Insulins 

18.5. Oral contraceptives 

18.6. Progesterones 

18.7. Thyroid hormones and antagonists 

18.8. Ovulation inducers 


19. Immunologicals 
19,1. Sera and immunoglobulins 
19.2. Vaccines 
90. Muscle Relaxants (peripherall 
21. Ophthalmological Preparations 
22. Oxytocics 
44. Peritoneal Dialysis Solution 
24. Psychotherapeutic Drugs 
25. Respiratory Tract, Drugs Acting on the 
25.1. Antiasthmatic drugs 
25.2. Antitussives 
26. Solutions Correcting Water, Electrolyte, 


y acting and Cholinesterase Inhibitors) 


and Acid-Base Disturbances 


26.1. Oral 
96.2. Parenteral 
77. Surgical Disinfectants 


98. Vitamins and Minerals 


"The Selection of Essential Drugs", 1979. 


Abstracted from WHO Technical Report Series, No. 641, 
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e. Formulary Structure 
Formu: 3? 7 > 


ential list of drugs can be structured in several ways: by 

ass, by indication, by alphabetic order, or by 
level-of-use. Most essential drug lists are structured primarily by ere 
tic/pharmacologic class (see WHO's Therapeutic Categories for a Nationa 3 rug 
List, Figure I1.A.4.) with additional listings by level-of-use (discusse ’ 
below). Within these therapeutic classes, the drugs are listed generically, 
by alphabetic order, or by importance or frequency of use. An example of a 
drug list structured by therapeutic category and level-of-use is presented in 


Appendix II.A.2. 


The ess 
therapeut ic/ pharmacologic cl 


Several countries have developed a "therapeutic" formulary. This "thera- 


peutic" designation is assigned because of the inclusion of prescribing 
information as part of the formulary itself in a ready reference format. 
Structured by therapeutic class, this formulary provides general prescribing 
information regarding drug class and usage instructions for the patient. Each 
product is listed generically, and includes the product's strength and dosage 
form. A level-of-use is also designated for each product. Drugs of choice 

are highlighted by an asterisk to facilitate their easy recognition. Average 
dosage regimens (pediatric and adult) and recommended duration of treatment 

are presented. Finally, the "therapeutic" formulary contains contraindications 
precautions, adverse effects, drug interactions, and other relevant prescribing 
observations for each product. Chapter V.A. provides several examples of such 
listings. 


wa Level-of-Use 


Proper prescribing of a drug is dependent on a proper diagnosis and adequa 
knowledge of the drug. For example, diagnosing and treating an acute episode o 
headache with aspirin requires only minimal training. But extensive training 
1s necessary to be able to diagnose a cancer and to monitor the use of a 
potent anti-cancer drug. Therefore, the level of training of the health 
personnel and the types of conditions treated at any given health care deli- 
very level must be considered when determining which drugs should be stocked 
at each level. Potent drugs for the treatment of diseases requiring sophisti- 
cated diagnostic procedures should be stocked only at the tertiary care level 
where they will be used only by trained specialists. Simple remedies used for 
acute symptomatic treatment (such as aspirin, antihistamines, laxatives, etc.) 
should be stocked from the primary care level on_up. Man ¥de lari 
four-level system based on type of facility, the Minin ey a Medic vA 4 
practitioner, or both. A typical division might be: : , ae 


L -of- . 
Revetotlse Examples of Drugs Medical Practitioner Facility 
Medical Practitioner Facility 


: o, 
eae Antacids, Village Health worker Village, 
1nistamines All Higher Levels Aid Post 


All Higher Levels 
2 Insulin, Anti- 


hypertensives, 
Antibiotics 


Medical Auxiliary Health Center 
General Practitioner All Higher Levels 
All Higher Levels 
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3 Anesthetics, Hos pital District Hospital 
Injectable Specialist All Higher Levels 
Diuretics, All Higher Levels 
Antibiotics 

4 Anticancer Specialist Specialist Hospitals 
Agents National Hospital 


Country Study II.A.2. describes the level-of-use prescribing practices that 
are followed in several countries. 


Country Study I1.A.2. 
Level-of-Use Prescribing in Selected Countries 
Costa Rica -- Health Centers and Health Posts are limited to less than 130 drugs for use in preventive and 


basic curative medicine. The Cuadro Basico de Medicamentos (Basic Chart of Medicines) for the Social 
Security Fund which operates most of the country's hospitals divides drugs into those for general use, for 
pediatric use, and for hospital use only. Among those for general use, a large number are reserved for 
use by specialists only. (1978) 


Papua New Guinea -- Items in the Medical Stores Catalogue are divided according to the qualifications of 
the health workers allowed to order each item. No one can order a drug marked for health workers with a 
higher medical qualification without formal approval. The categories are: (A) medical officers, medical 
assistants and nurses, (IW) staff providing approved maternal and child health services, (B) medical 
officers, (C) specialist medical officers only, (D) medical officers needing restricted items, and (E) 
pharmacists only (raw materials). There is some flexibility in this listing. For example, if a medical 
officer discharges a patient to the care of a nurse and the patient requires a category B drug, the 
medical officer can make supplies of the drug available to the nurse. Also, in some situations, general 
medical officers will be allowed to use category C drugs. (1978) 


Honduras -- The national formulary is divided into levels of care, with the main divisions being national 
hospitals, regional hospitals, local hospitals, health centers, and health posts. The level of care 
division is used to direct drug distribution. It is also intended to be used in conjunction with morbid- 
ity data and treatment norms to estimate expected drug consumption. (1977) 


Sri Lanka -- The Standard List of Drugs for government medical institutions contains separate drug lists 
for each of the following types of institutions: (1) general hospitals; (2) base hospitals; (3) district 
hospitals; (4) rural hospitals and peripheral units staffed by a medical auxiliary; (6) central dispen- 
saries; and (7) maternity clinics staffed by midwives. Although the original list 1s now outdated and a 
new complete list is pending, the basic distinctions remain. The regional superintendents ee 
services, who are responsible for the drug budget for all inpatient and outpatient services within their 


region, have some flexibility in determining which facilities will receive which types of drugs. (1978) 


Czechoslovakia -- Antibiotics have been divided into three categories: those which may be prescribed 


without limitation by all physicians; those which may be prescribed by hospital physicians re! a aiken 
order forms, and those which may be prescribed only on the recommendation of an nag ary “er : P 
list. The result of this policy has been a leveling of the trend toward antbiotic resis aa allen 
decrease in antibiotic-related side effects. Restrictions also exist for the use of cemta for oneeeaaall 
ries by qualified specialists only. These drug categories include chemotherapeutic ag ‘ 


tuberculosis drugs, and certain psychotropic drugs. (1977) 


s committees impose restrictions on 
tamicin or tobramycin--may be 
hemotherapeutic agents may 


Canada and the United States -- Local hospital pharmacy and phi aa 
the prescribing of certain items. Certain ant ibiotics~-for example e° ong 
restricted to use by infectious disease specialists only. New drugs su 


be restricted to use by a specified consultant group only. (1980) 
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Information Resources 
Information *“—— 


of information for drug selection decisions are frequently 
developing countries. Of the many valuable 
the following four sources are most useful: 
recent issues of The Medical Letter, The 


and the the W.H.O. Selection of Essential 
Drug selection decisions can be made with relative confidence when 
Appendix I1.A.1. provides a more complete listing of 
some of which will be provided on request 


Sources 
limited in availability in most 
resources that could be consulted, 
Martindale: The Extra Pharmacopeia, 
Pharmacologic Basis of Therapeutics, 


Drugs. 
utilizing these sources. 
potential sources of information, 
without charge to public health officials. 


For newly released drugs, it is frequently difficult to obtain sufficient 
information on efficacy, toxicity, recommended dosages, etc. Often, objective 
evaluations of new drugs are not available until sufficient experience with 
the drug has accumulated. Hence, a rational approach to drug selection would 
be to delay including a newly released drug until sufficient information is 


available through respected published sources. 


4. GAINING ACCEPTANCE OF AN ESSENTIAL DRUG LIST 


There are several techniques that can be used for gaining acceptance of 
an essential drug list by Ministry of Health personnel, health care providers 
and patients. An important first step is to obtain the support of the or alth d 
pede community (e.g., the national medical association) by Bis ince = 
ae i oe aie. os an the rationale for developing a basic 

o be employed in selecti i i 

In several countries, this approach resulted CS allies Rage 
ment of the essential drug list from the medical Heiciation: —— 


Uae: aah ae and other health care workers is enhanced by 

for children and adda a ormation such as indications, recommended dosages 

SGeuEEc se and me uration of treatment, contraindications, precautions 

intoeiih i « i 1.8 ministration and storage suggestions. Objective dru 
of limited availability in most developing countries, and ¥ 


health care workers 
; must be alerted to i : ; . 
Sisnabeiitetature claime. possible misleading labeling and promo- 


Experience h pay 

ie commence core tamle: cc the provision of such objective drug information 
developiie! Gountries 2 7eR y physicians and other health care workers throughout 
for public health use is pas although the number of pharmaceutical Bootusel : 
ReaStAHMMES of comstad re uced by an essential drug list, the practical 

Sr ieee Dessiccut ; e and objective drug information on these products 
henwehter ean, ic, ee a the Ministry of Health's image 

in favor of informed drug prescribing and 


use. Chapter V.A : 
-A. provides some detai i 
infommeeion to practittoners. ls regarding methods of providing drug 
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Another useful technique which enhances acceptance of the basic d 
A 8. pong paberest advertising campaign directed toward the is <o 
Such a campaign should stress that the government's limited fy pope ae 
being judiciously spent on carefully selected, efficacious, safe reees se 

are essential for treatment of the country's prevalent eneeee Rintes eae 

it should be emphasized that the use of an essential drug list will Sibi ly, 
that needed products are available at the local level. Further discus e- f 
public interest campaigns appears in Chapter V.C. ie 


SUMMARY 


Limited drug funds are frequently spent on ineffective, duplicative, or 
unacceptably dangerous drugs. 


Development of a standard drug list or program formulary offers two major 
benefits: 


(1) Therapeutic gain through improved drug information and utilization. 
(2) Economic and Administrative gain through more efficient procurement 
and distribution. 


Drug selection can be done by individual procurement officers, by a 
selection committee, or by an independent pharmacology consultant. The 
committee approach offers numerous advantages and is probably preferable 
in most instances. 


Selection may occur at the national level or at regional or local levels. 
Establishment of a single national drug list offers the greatest potential 
economic and administrative gains, but regional or local drug selection 
allows for local preferences and may achieve greater acceptance. 


WHO has prepared guidelines for establishing a drug list for public 
health programs. The major principles are: 


e Selections should be supported by scientific proof of effectiveness 
and safety. 


e Duplication should be avoided. 


e Combination drugs should be used only if they offer a needed 


benefit over single entity drugs. 


when choosing among clinically 


e Cost is a major selection factor; 
rly always preferred. 


comparable drugs, the least expensive is nea 
e Local diseases, patient characteristics, and health care worker 
training should be considered. 
e Drugs should be referred to by their medical (generic or INN) 
names only. 
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Some local remedies are effective and are worthy of consideration for the 


formulary. 


The formulary should be organized into categories by: 


(1) therapeutic class, 
(2) indication or disease category, and/or 
(3) level-of-use. 


In order for it to have the intended impact, an essential drug list or 
program formulary must gain the acceptance of Ministry of Health officials, 


physicians and other medical practitioners, and patients. Several tech- 


niques are described for achieving acceptance of the formulary. 
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Appendix II.A.1. 


Information Sources of Value in Drug Selection 


a. General 


Collins, G.E. and Lazarus, H.L.: Drug Information Services Handbook. 
Acton, MA: Publishing Service Group, 1975. 


Drug Information Sources: A Worldwide Annotated Survey. Henley- 
on-Thames, Oxon, England: Gothard House Publications, Ltd., 1978. 


Sewell, W.: Guide to Drug Information. Hamilton, Illinois: Drug 
Intelligence Publications, Inc., 1976. 


Silverman, M.: The Drugging of the Americas. Berkeley: University 
of California Press, 1976, 147 pp. $8.50 
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Speight, A.M.P.: Cost-Effectiveness and Drug Therapy. Tropical Doctor: 


89-92, April, 1975. 


World Health Organization: Nonproprietary Names for Pharmaceutical 
Substances. Twentieth Report of the WHO Expert Committee. Geneva: 
World Health Organization, Technical Report Series No. 581, 1975. 


World Health Organization: The Promotion and Development of Traditional 


Medicine. Geneva: World Health Organization, Technical Report 
Series No. 622, 1978. 


World Health Organization: The Selection of Essential Drugs. Geneva: 
World Health Organization, Technical Report Series No. 615, 1977, 


and No. 641, 1979. . 


b. Reference Books 


American Pharmaceutical Association: Handbook of Nonprescription Drugs, 
5th Edition. Washington, D.C.: American Pharmaceutical Association, 


1977, 388 pp. 


Bochner, F., Carruthers, G., Kampmann, J., Steiner, J., and Azarnoff, 


D.L.: Handbook of Clinical Pharmacology. Boston, MA: 
& Co., 1978. 


The Pharmacological Basis of Thera- 


Goodman, L. S. and Gilman, A.: 
The MacMillan Company, 1970, 


peutics, 4th edition. New York: 
1794 pp. $30.00. 


Kastrup, E.K.: Facts and Comparisons. St. Louis: Facts and 
Comparisons, Inc., 1980. 


Handbook of Clinical Drug Data, 4th Edition. 


.—E. et al.: 3 . 
aa Drug Intelligence Publications, 1978, 467 PP-; 


Hamilton, Illinois: 
$15.00. 


Little, Brown 
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United States Pharmacopeia Dispensing Information, 
Mack Publishing Company, 1980, 792 pp. 


Easton, Pennsylvania: 


Wade A. (ed): Martindale: The Extra Pharmacopoeia, 27th Edition. 
London: The Pharmaceutical Press, 1977, 2077 pp-, $60.00. 


Periodicals 


Drug Information 


Dr. J. F. Dunne, Senior Medical Officer, Pharmaceuticals Unit, 


Division of Prophylactic, Diagnostic, and Therapeutic Substances 
World Health Organization 

1211 Geneva 27 

Switzerland 


Drugs of the Future 


J. R. Prous, Editor 


Apartado de Correos 164] 
Barcelona, Spain 


Drugs of Today (Medicamentos de Actualidad) 


J. R. Prous, Editor 


Apartado de Correos 1641 
Barcelona, Spain 


Drugs and Therapeutic Bulletin 
Consumers' Association 

14 Buckingham Street 

London W.C.2, England 


CLIN-ALERT 


Science Editors, Inc. 


149 Thierman Lane 
P. O. Box 7185 
Louisville, KY, USA 


International Pharmaceutical Abstracts 
4630 Montgomery Avenue 
Washington, D.C. 20014, USA 


The Medical Letter (on Drugs and Therapeutics) 


The Medical Letter, Inc. 


56 Harrison Street 
New Rochelle, NY 10801, USA 
(Available in English, French, Spanish, and Italian) 


Prescribers' Journal 
Hannibal House 

Elephant and Castle 
London SEl 6TE, England 
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National Drug Control Agency Publications 
2 EC Y Fudiications 


Australian Prescriber -- published quarterly; available in English; no 
charge. Drug Profiles -- available in English; no charge. 


Australian Department of Health 
P.O. Box 100 
Woden, A.C.T. 2606, AUSTRALIA 


Austria-Codex -- published annually; available in German. 
Bundesministerium fiir Gesundheit 
und Umweltschutz 
(Federal Ministry of Health and 
Environmental Protection) 
Osterreichischen ApothekerverlagsgesmbH 
Spital-Gasse 31 
A - 1090 Vienna, AUSTRIA 


The National Formulary; Index of Specialties -- published periodically; 
available on a limited scale in English. 

General Administration of Pharmacy 

Ministry of Public Health 

Cairo, EGYPT 


Drugs Information Sheet -- published periodically. Reports of Side 
Effects Associated with the Use of Drugs -- published yearly; cummulative 
since 1968. 


National Drugs Advisory Board 
Charles Lucas House 

57C Harcourt Street 

Dublin 2, IRELAND 


Medical Newsletter Alon maidah Trufate -- available in English and 
Hebrew. 

Pharmaceutical Division 

Ministry of Health 

8 a, Hurkania Street 

Jerusalem, ISRAEL 


Prescribers' Notes -- available in English; no charge. 
Division of Clinical Services 
Department of Health 
P.O. Box 5013 
Wellington, NEW ZEALAND 


FDA Drug Bulletin -- available in English; no charge. 
Department of Health, Education and Welfare 
Public Health Service 
Food and Drug Administration 
5600 Fishers Lane 
Rockville, Maryland 20852, U.S.A. 
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e. Pharmaceutical Industry Publications 
. Pharmaceutical Industry Publications 


The following is a partial listing of pharmaceutical industry CFs cts 
which may be of value in locating potential suppliers for specl Potanich 
and in identifying the generic contents of brand name Boante 5g a 

most of these publications contain Indications, Side Effects, es: Se 
Dosage, etc., the reader should be aware that these publications e) 

not reviewed by an unbiased source and that indications are frequent y 
overstated and adverse effects understated. Many of these publications 


are free. 


Compendium of Pharmaceuticals and Specialties (CPS) 
Canadian Pharmaceutical Association 

175, College Street 

Toronto, Canada 


Diccionario De Especialidades Farmaceuticas 

Landero and Rosenstein 

Mexico City, Mexico 
(Covers the drugs of Costa Rica, El Salvadore, Guatemala, Honduras, 
Nicaragua, Panama, Dominican Republic) 


Dictionnaire Vidal 
O.V.P., 11 Rue Quentin-Bauchart 
75008 Paris, France 


DIE LISTE Pharmindex 1/75 

I.M.P. Verlagsgesellschaft mbH, 

Neu Isenburg, Beethovenstrasse 2, 

6078 Neu Isenburg, Federal Republic of Germany 


Indian Pharmaceutical Guide 

Mohan C. Bazaz, Prem Nath Bazaz, 
Kanwal Kishore, Pamposh Publications 
E-38, Hauz Khas 

New Delhi 110 016, India 


L'Informatore Farmaceutico 

(Italian Directory of Drugs and Manufacturers) 
Dr. Lucio Marini, Organizzazione Editoriale 
Medico-Farmaceutica S.R.L. 

Via Edolo 42 

20125 Milano, Italy 


MIMS (Monthly Index of Medical Specialties) 
Haymarket Publishing Ltd., Medical Division 
Regent House, 54/62 Regent Street 

London WIA 4YJ, England 


African MIMS 

P.. O. Bs £50 

St. Helier, Jersey 

Channel Islands 
(Circulated in Ethopia, 


; ; Gambia, Ghana, K : : ; 
Nigeria, Rhodesia, ; » Kenya, Liberia, Malawi, 


Sierra Leone, Sudan, Tanzania, Uganda, Zambia) 
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MIMS Caribbean 
P. O. Box 150 
St. Helier, Jersey 
Channel Islands 


(Circulated in Bahamas, Berm i 
eh aol so uda, Bratish Honduras, Curacao, Guyana, 
MIMS Far East 
Medical Mailing International 
P.O. B~ 550 
St. Helier, Jersey 
Channel Islands : 
belie in Indonesia, Malaysia, Brunei, Singapore, Thailand, Hong 
ong 


MIMS Japan 
Scientific Publications Division 
IMS, Tokyo, Japan 


MIMS Middle East 

Medical Mailing International 

P.0O.B. 150 

St. Helier, Jersey 

Channel Islands 
(Circulated in Bahrain, Cyprus, Iran, Iraq, Jordan, Kuwait, Lebanon, 
Libya, Qatar, Saudi Arabia) 


Pharmazeutisch Stoffliste 

Arzneibiiro der ABDA 

Beethovenplatz 1-3 

6 Frankfurt (Main), Federal Republic of Germany 


Physicians' Desk Reference (PDR) 
Charles E. Baker, Jr., 

Medical Economics Company 
Oradell, N.J. 07649, U.S.A. 


Repertorium Verpakte Geneesmiddelen 
Uitgeverij de Toorts 
Haarlem, The Netherlands 
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Appendix II.A.2. 


Example of a Drug List Structured by Therapeutic Category 
and Level-of-Use 


——$$———_—__— 


——_ 


THERAPEUTIC CATEGORY LEVEL-OF-USE 


Commun ity : 
Name of Drug Bealth pee - PP Aase dlamaaa 
Workers saries Centers 
A. ANESTHETICS 
Anesthetic ether * = 
Halothane a * 
Sodium pentothal ‘3 > 
Lidocaine * 7 ' 
B. ANALGESICS 
Aspirin x 7 x = 
Codeine x * 
C. GASTROINTESTINAL PREPARATIONS 
Hyoscyamine sulfate x x x 
Magnesium trisilicate x x x 
Mineral oil x x 
D. ANTI-ALLERGICS 
Diphenhydramine x x x 
E. SEDATIVES 
Diazepam (injectable) x x 
Phenobarbital x x x 
F. ANTI-PARASITICS 
Metronidazole x 
'Mebendazole x ° 
Piperazine x # x 3 
G. ANTI-TUBERCULARS 
Isoniazid 
x x 
H. ANTI-MALARIALS 
Chloroquine phosphate (capsules) x x 
Chloroquine phosphate (injectable) ¥ B 
7 x 


aL. ANTIBIOTICS 

“Penicillin (tablets and Suspension) 
Penicillin (procaine and benzathine) 
Triple sulfa tablets 


Chloramphenicol (tablets and Suspension) 
Tetracycline syrup 


* 
x * Ke KM MK 
x x MK MK 
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J. VITAMINS AND MINERALS 
Multivitamins with folate and 


° . . x x x 
iron (capsules and liquid) . 
Ferrous sulfate (capsules and x x 
liquid) : 
Vitamin A x x 
Vitamin K ; : 
K. RESPIRATORY SYSTEM MEDICATIONS 
Phenylephrine x x - 
Epinephrine x x 
Aminophyl line x x x 
L. OPHTHALMIC PREPARATIONS 
Silver nitrate x x x 
Sulfacetamide solution x x x x 
Tetracycline ointment x x x 
M. DERMATOLOGICAL PREPARATIONS 
Gentian violet x x x x 
Benzyl benzoate x x x 
Calamine lotion x x x x 


N. CARDIAC AND ANTI-HYPERTENSIVE 


MEDICATIONS 

Epinephrine * ‘ 

Digitoxin a - 

Reserpine 7 - : 

Chlorthiazide * * 
O. HORMONES 

Insulin (regular) ; x win oll 

Cortisone (injectable) x x 
P OxXYTOCICS 

Ergometrine maleate x x 
Q. BLOOD SUBSTITUTES 

Dextran x x 
R. ELECTROLYTE SOLUTIONS 

Oral rehydration packets x x x x 

5 % Dextrose x x 

Lactated ringers x x 

Normal saline x x 
S. VACCINES AND IMMUNOLOGICALS 7 

Antitetanus serum x 

DPT x _ ¥ 

x 

Tetanus x c 

Polio A 3 ‘ 

Rubeola 
T. CONTRACEPTIVES : : wil 


Oral contraceptive tablets 


2S" 
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Appendix II.A.3. 


WHO Revised Model List of Essential Drugs 


i xplanatory Notes * 


1 Numbers in parentheses following the drug names indicate: 


(1) Listed as an example of this therapeutic category: choose 
cheapest effective drug product acceptable: 

(2) Specific expertise, diagnostic precision or special equipment 
required for proper use: 

(3) Grreater poteney : 

(1) In renal insufficiency, contraindicated or dosage adjust 
ments necessary, 

(5S) lo improve compliance; 

(6) Special pharmacokinetic properties for purpose: 

(7) Advetse effects diminish benettt/risk ratio: 

(8) Limited indications of narrow spectrum of activity ; 

(9) bor epidural anaesthesia: 


Complementary Roaite of adminntirapon 
Main lise , 
drugs Pharmaceutical forms and sient 


I. Anaesthetics 


Lo) General angesthetis and oxigen 


ether, anaesthetic (21) tohalation 

halothane (2) inhalation 

nitrous oxide (7) habition 

open Mhabkition Cmedtemial pasy 
thiopental (2) powder for injection, O05 gp. LO gp 


(sodium sal) in ampoule 


1.2) Lecal anaesthetics 
bupivacaine (1.2.9) iMyection, 0.78%. 0.5%) (hydro 
chloride) in vial 
lidlocaime (1) Injection, E's. 2"5 (hydrochloride) ro 


vial 


Injection, To, 25 | epmephrine 
1100000 in vial 


topical forms, 2) 4°. (hydrochloride) 


2. Analgesics, Antipyretics, Nonsteroidal Antiinflammatory Drips 
and Drugs Used to Treat Gout 


7 
acetylsalieyhe acid tablet, 100. S00 mp 
supposttory, 50-150 mye 
allopurinal (ay. tablet, 100 ing 
ibuprofen (1) 7" tablet, 200 mp 
indometacins $ capsule or tablet. 28 my 
a _ tablet, 100. S00 me 


suppository. 100 me 
colchicine (BLO) (7) tablet. 0.5 mp 
probenecid (nc) tablet, S00 me 


4. Analgesics, Narcotics and Narcotic Antaponists 


morphine (10) Injection, LOmyp (sulfate or hydro 
chloride) in Lem ampoule 

naloxone injection, 04 mg (hydrochloride) in 
Iemb ampoule 


pethidine (a) jayection, SO ng (hydrochlorides in 
(td 1) leit ampoule 


4. Antiallergics 


Antihistamines 
- 


chlorphenamine (1) tablet. 4 mp (maleate) 


5. Antidotes 


St General 
charcoal, aetivated powder 


peony | : Mai 
pecweminha syrup. containing O14" s ipecacuanta 


alkaloids calculated as emetine 


ey Spre hie 
atrepiire 
Hrerpyrene injection, Ting (sulfate) in tat 
ampoule 


deferoxamine i 
‘ Mmection, SOO mp (mesihite) in vial 


(10) Drugs subject to international control under the Single 
Convention on Narcotic Drugs (1961) and the Convention 
on Psychotropic Substances (1971). 


H. Letters im parentheses following the drug: names indicate the 
reasons for the inclusion of complementary drags: 
(A) When drugs in the main dist cannot be made available: 
(n)) When drugs in the main list are known to be inctfective or 
inappropriate fora given individual: 
(©) boruse in rare disorders or in exceptional circumstances 


* The numbers preceding the drug groups and subgroups in the model list (ep. 
11.1762) have been allocated, in accordance with the Pnglish alphabetical order, for 
conventence ino teferring to the various categories: they have no formal signifi. 
cance ---bp 


— 


Complementary Route of admunistration. 


Main hist 
te drugs phammaceuncal forms and strengths” 


5. Antidotes (continued) 


S22 Specific (continued) 


dimercaptol (2) imjection mon, SO mp/ml in 2 mi 
ampoule 

sodium calcium edetate (2) injection, 200 mg/ml in S-ml 
ampoule 

sodium nitrite Injection, Womep/ml in 10 ol 
ampoule 

sodium thiosulfate injection, 280 mp/ml in SQ ml 
ampoule 


methylthioninium — injection, LO mg/ml in 10-ml 
chloride (Cc)? ampoule 

penicillamine («) capsule or tablet, 250 mip 
(7) 


6. Anticpileptics 


davepam myection, Smp/ml in 2m) ampoule 
ethosuxiniide capsule or tablet, 250 me 
phenobarbital 10) tablet, SO mp. 100 mp 
syrup, LS mp! ml 
phenytoin capsule or tablet, 25 mp, 100 mp 
. (sodium salt) 4 
myection, SO me (sodium salty/mil in 
Sml vial 

carbamazepine (a, tablet, 200 ing 

") 
valproic acid (nO) tablet, 200 mp (sodium salty 

(2.4.7) 


7. Antiinfective Drugs 


TA Amochicides 


metronidazole tablet, 200. S00 me 


diloxanide (4) tablet, S00 mp (ureate) 


emetine (A. 8) (1,7) Injection, 60 me (hydrochloride) in 
| ml ampoule 
PAromemycin (BA) capsule, 280 mp (as sulfate) 
Syrup, 12S mp (as sullateys ml 
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mebendazole tablet, 100 mig 


niclosamide tablet, S00 me 


piperazine i 
py tablet, S00 me (citrate or adipate) 
elixir oF syrup (as citrate) equivalent 
eo to S00 mg hydrate/§ mi 
abendaz 
ole chewable tablet, $00 me 
hephenium Rranules, Sg (equivalent to 2 § g 
hydroxy- bephenium) 
naphthoate 
(m)(X) 
es 


“When the reny Spectres CHS 
rtly ay pected on tery ‘ eet eter t He i Wrackers wh 
Of W selected salt ic whet ene a 
eiienartion , Wet ester this is mentiy 
eles HOHE Mmerety. the oon OP the salt or ester He Wraehets ay Preceded by the “ " 1 ue ‘ 
1 ‘ syd aye 


/ 
Svnenyin methytene Velie 


Afain list 


ypicillin (1,4) 


nzathine benzylpeni 
cillin (8) 
nzvipemeallin 


loramphenicol (7) 


oxacillin OF) 


vihromycm 


mtomicnn (4) 


etronidazole 


rchoxymethy penicillin 


lazosulfapyridine ()) 
Hevelimiicine €1.4) 


Hamethoxazole | 
trimetheprim (4) 


racyeline (1.4) 


ety loarbamrazine 


mmm sedian 


Apeenne 


esneveperenve OT) 


Te We 
Cree thane 


rene 


ete ornate 
vichazele (7 8) 
eer pone 


Camplementary 
drugs 


Route of administration. 


pharmaceutical forms and swengths“ 
ST 


7 Antiinfective Drugs (continued) 


7.) Antibacterial drugs 


amikacin (ALO) 
(ty 

doxvey cling (mn) 
(S.6) 


capsule or tablet, 250 mg, S00 me 
(anhydrous) 

powder for oral suspension, 125 me 
(anhydrous)/S ml 

powder for injection, S00 me (as 
sodium salt) in vial 

injection, 1.44 g henzyltpenicillin 
(= 24 million 10/5 mi in vial 

powder for injection, 0.6 g(— 1 mil 
lion TU), V0 g(- S million I (as 
sodium or potassium salt) in vial 

capsule, 250 mg 

powder for injection, | g (as sodium 
succinate) in vial 

capsule, S00 mg (as sodium salt) 

powder for injection, S00 mg (as 
sodium salt) in vial 


capsule of tablet, 250 my Gas stearate 
ot ethylsuceinate) 

oral suspension, 125 mg (as stearate 
ov cthylsuc cinate)/$ ml 

powder for injection, SOO mg (as 
lactobionate) im vial 

tection, LO me, 40 me (as sulfate)/ 
ml in? mi vial 

tablet, 200-S00 mg 

tablet, 250 meg (as potassium salt) 

powder for oral suspension, 250 mg 
(as potasstum salo/S mi 

tablet, S00 mg 

tablet, SOO my 

oral susperston, S00 me/S ml 

injection, by (sodtum salt) in tml 
ampoule 

tablet, lOO mg + 20 mp, 400 mp + 
XO me 

capsule or tablet, 280 mg (hydro 
chloride) 

injection, 280 my (sulfatey/mlin 2 mt 
ampoule 

capsule or tablet, 100 me (as 
hvarochloride) injection, l00 mg 
(as hydrochloride) 


nitrofurantoin (x. tablet, 100 me 


(4,7) 
procaine henzyl 
penicillin (4) (7) 


powder for injection, |g ¢ - tim 
lion Hy Yee = Pemithoen Ty 


74) Antifilarial divas 


tablet, SO me (eitrate) 


injection, | gin vial 


7.8% Anuleprosy drugs 


clefazimine (me 


rifampicin On) 


tablet, LOO mye 
capsule, LOO mp 
capsule or tablet, UN Pe 


7.6 Antimalarials 


sulfadoxineg | pyri 
methamine (9) 


tablet, SO mp Gas phosphate or 
sulfate) 

syrup, SO mg Gis phosphate or 
sulfiitey/S mil 

tablet, 7S ng. US nap Gas phosphate) 

tablet, 75 mp 

tablet, WO ing Gis bisulfite or sulfite) 

Injection, WOO mp (as dilate 
chloridey/mt in 2 mb ampoule or 
260 mg Gas formiatey in | mi 
am pente 

tablet, WO mp | 2S me 


1.7 Antisehistosemnals 


coetienennny Seether 
farteate (ny 
eee es 


tablet, [00 og 
tables, LOO nag, SOO nip 


; apsate, +S ng 
every, 2590 myp/S ot 


jyjeetions, GO mg iy | mf ampoule 


jection, SOO ng 


Main list 
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ee ee ae 


Complementary 
drugs 


Rowe of admunistranon 
pharmaceuty al forms and strengths” 


SE ht _ ad eetnners coe en i 


melarsoproal (8) 
nifurtimox 


pentamidine (8) 


suramin sodium 


ethambutol 
isoniazid 
tifampicin 


Streptomvein (4) 


pentamidine (S$) 


sodium stibogluconate 


amphotencinn B 
griseofulvin (8) 
ny statin 


ergotimine (2,7) 


7. Antiinfective Drags (continued) 


TR Anttrvpanosomals 


Injection, 3.6%. solution 
tablet, 30 mg. 120 mp. 2S0ang 


powder for injection, 200 me 
(isctionate or mesilate) - ad _* 

powder for injection. | pin vial Fd «# 

7.9 Antituberculosis drugs 


tablet, 100 S00 meg (hydrochloride): 
tablet, 100 mp- 00 me 
capsule or tablet, 150 mp, 300 me 
injection, | g (as sullate) 

7.10) Leishmaniacides J 


powder for injection, 200 mg 
(isetionate or mesilate) 


injection, 34%, equivalent to LO% 
antimony, in 40-ml vial 


TAL) Systemic antifungal drugs 


injection, 50 mg in vial 
tablet or capsule, 125 mg, 280 me 
tablet, 800.000 10 


flucytosine (nh) tablet or capsule, 250 meg 


(1,4,8) 


8. Antimigraine Drugs 


tablet, 2 mg (as tartrate) 


9. Antineoplastic and Immunosuppressive Drugs 


azathioprine (2) 


bleomycin (7) 


husalfian (7) 


calcium folinate 2)! 


chlorambucil) 


cyclophosphamide (2) 


evtarabine (2) 


doxorubicin (1,2) 
Nuorouracd Q) 


methotrexate (7) 


procarbazine (7) 


vincristine (7) 


levodopa 


trihexvphenrdyl (1) 


ferrous salt (1) 


folie ac id@) 


hydroxecohatamin CF. a] 


heparin () 


AW heen five rrcenpet hye opr 


woven oot Phe hoe eome f 


wre The 


Paves ctrergety, ae eeepey 


Hye fee peace therapy 


ent 9 freer oo 


tablet, SO me 
powder for injection, 100 mg (as 
sodium sali) in vial 
powder for injection, 1S mg (as 
sulfate) in vial 
tablet, 2 mpg 
tablet, 1S me 
injection, }mp/ml in 10-ml ampoule 
tablet, 2 mpe © 
2 . 
tablet, 2S mye ; 
powder for injection, SHO me in vial 
powder for injection, 100 ing in vial 
- 
powder for injection, 10 me, SO mp : 
(hydrochloride) in vial J . 
injection, 50 mg/ml in Sambampoule 
tablet, 2S mp (as sodiu salt) + A>. 
injection, SO mg (as soc din salyyin J 
vial 
capoule, SO me (rs hydrochloride) 


* 


powder for injection, Time. Sime 
(sulfate) in vial 
10. Antiparkinsonism Drags 


tablet or capsule, 250 meg 


tablet, 2 mp. S me (hydrochloride) 


levodopa t carb tablet, 100 mp | 10 mg. 250 me + Pr 
dopa (9) (1.5.6) 2Sme | 
“’ 7 
11. Blood. Drugs Affecting the 
Itt) Antianaerna drugs 
tablet, equivalent fo 60 mp tron fas 
sulfate or furnarate) 
tablet, | me 
injection, | mpm 1 ml amponte 
aaa _ n . 
non dextran (RF) MyCCTION, Caps alent to St me fror/ , 


a9 ml in Dem amponte 


injection, 1 mp in | ml amponte 


11.2) 4Antivonenlants and antacanrds 


injection, TOO TT ifm, 28-000 Tent 


in S mt ampertc 


A tee nia etrel decce tpn 


witty enetietres ir 
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‘ ompleme mas Route af admiration 


Mfc list drugs pharmaceutical forms and strengths” 


i 


11. Blood, Drugs Affecting the (continucd! 


——<—_ 


fh? Anncoagulants and antagonists (continued) 


? injection, 10 mg/ml in S ml ampoule 
phytomensrdionte i p/ \ 


chi { s ‘ , 
protamine sulfate (7) injection, 10 mg/ml in Smt ampoule 


warfacin (1.2.6) tablet, S mp (sodium salt) 


12. Blood Products and Blood Substitutes 


1201) Plasma substinite 


injectable solution, 6" 


devtran /0 


12.2) Masma fractions for specific uses 
albumin, homan normal injectable solution, 28" 
(2.8) 
antihaemophilic 
fraction! (© )02.8) (dined) 
fibrinogen (©) (2.8) (died) 
plasma proteim (¢) 
(2.8) injectable solution, S$" 
factor [IX complex 
(coagulation fac 
tors HL, VEEL TX, 
X, concentrate) 
(CV (2.8) (dried) 


14. Cardiovascular Drugs 


W301) Annanginal drugs 


glyceryl trinitrate tablet (sublingual) 0S me 


wosorbide dinitrate (1) tablet (subiingual) § mg 


propranolel (1) tablet, 10. mg. 40 mg (hydrochloride) 
injection. | mg (hydrochloride) in 


I-ml ampoule 


1302) Antiarrhythnine drugs 


lidocaine injection, 20 me (hydrochloride)/ml 
in Smbampoule 

tablet, S00 mg (hydrochloride) 

injection, 100 mg (hydrochloride)/ml 
in 10-ml ampoule 


procamamide (1) 


propranolol (1) tablet, 10 mg, 40 mg (hydrochloride) 


injection, | mg (hydrochloride) in 
I-ml ampoule 


quinidine (A, A) (1) tablet, 200 mg (sulfate) 


, IXY Antihypertensive drugs 


iy dralazine (1) 
hydrochlorothiazide (1) 


tablet, SO mg (hydrochloride) 
tablet, 50 mg 
propranolol (1) tablet, 40 mp (hydrochloride) 


sodium nitroprusside injection, 10 mp/ml in Smt vial 


(1.2.8) 
methyldopa (a.n) tablet, 250 mg 
(7) 
reserpine (A) (1,7) tablet, OF mp, 0.25 mp 
Injection, | mp tn L-mtampoule 
13.4 Cardiac glveosides 
diposin (4) tablet, 0.0625 mg, 0.25 nip 


oral solution, 0.05 mg/ml 

injection, 0.25 mg/ml in 2 ml 
ampoule 

tablet, 0.05 mg. 0.1 mg 

oral solution, | mg/ml 

injection, 0.2 mg in L-mt ampoule 


cigitoxin (ny (6) 


WAS Drugs used in shock or anaphylavis 


ee 7 ‘ 
epamine (2) injection, 40 mg (hydrachloride)/mt 


in Sm vial 


epinephrine / ic j 
Pinephrine injection, | mg (as bitartrate) in | ml 


ampoule / 


isoprenaline («) injection, | mg (hydrochloridey/mt in 
mbampoute 


Se 
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wT er ester. this rs mente 
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meen fer VIE 


ee 
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Mam line duiens 


Route of admuniviraten, 
pharmaceuncal forms and strengths” 


geen: SOW SE ere 


14. Dermatological Dengs 


141) Antinfective drugs 


neomycin | bacitrercin (1) 


ointment, Sime scomycin | SOOT 
hactinnin zinc/p 


142) Antunflammatory dries 


betamethasone (1) 


hydrocortisone (1) 


oimtient or cream, OV + (as valerate) 


omunent or cream, Te (acetate) 


14.3 Astringents 


dluminivnm acetate 


solution PVs for dilution 


14.40 bungrades 


benzoic acid F salicy te 


acu 
muiconazeale (1) 


nvstaton 


~ 
olptinent or cream, 6% 1 Vs 


omiment or eream, 2". (nitrate) 


ointment er cream, 100-000 Tp 


14.8) Keratoplasic agents 


collar 


sahiey tic acid 


solution, topical 20% 6 


solution, topical $" 6 


14.6 Scalnetdes and pedicitiides 


henzyl benzoate 


gamma benzene hexa 
chloride 


1S. Diagnostic 


cdrophonium (2.8) 


tuberculin, purified protein 
dennvative (PPD) 


lotion, 28%. 


cream ot lotion, Te 


Agents 


injection, JO mg (chloride) in tml 
ampoule 


injection 


1S. t Ophthalmic 


fuorescem 


eye drops, 15 (sodium salt) 


18.9) Radiocontrast media 


adipiodone meglumine (1) 
barium sulfate (1) 
lopanor acid (1) 


meglumine amidotrizoate 
(1) 
sodium amidotrizoate (1) 


injection, 258°o in 20-mb vial 
powder 
tablet, S00 meg 


injection, 60° in 20 mi ampoule 


injection, SOs in 20-ml ampoule 


16. Diuretics 


amiloride (1) 


furosemide (1) 


hydrochlorothiazide (1) 


mannitol 


tablet, S mp (hydrochloride) 

tablet, dO. mp 

injection,.10 mg/ml in 2-ml ampoule 
tablet, SO meg 


Injectable solution, Lae 20%. 


chlortalidone (1) (6) tablet, SO me 


17. Gastrointestinal Drugs 


WoL Antacids (nonsystemic) 


aluminium hydroxide 


magnesium hydroxide 


calcnim carbonate 
(A,B) 


tablet, S00 mp 
onl suspension, 320 mp/S ml 
oral suspension, equivalent to 
$50 mg magnesium oxide/10 ml 
tablet, 600 mg 


72) Antiemetus 


promethazine (1) 


tablet, 10 mg. 28 mpg (hydrochloride) 

clinir or syrup, S mp (hydro- 
chlonidey/S ml 

Micction, 28 mg (hydrochloride y/mt 
in 2 mi ampoule 


WX Antihaemorrhoidals 


local anaesthetic, astrin. 
gent and antinflamma 
tory drug (1) 


_ 


' 
Firnephiine i the tisorner 
nef) 1s used 


OMMLMENE OF suppository 


Approprete disage adinent is remred when the facemie form (ricegn 


Main lint ; omplementary Route of administration, 
F drugs pharmaceutical forms and strengths“ 


17. Gastrointestinal Drugs (continued) 
17.4 Antispasmodws 


ropine (1) tablet, | mg (sulfate) 
injection, | mg (sulfate) in tem 
ampoule 


17.8) Catharties 


nm (hl) tablet, 7.5 mg (sennosides) 
gz 


. 
17.6) Diarrhova 
17.6.1 Antidiarrhoeal 
odeine (110) tablet, 10 mg (phosphate) a 
‘ 
17.6.2 Replacement solution 
ral rehydration salts (for ne 
glucose: salt solution) 
-or | hitre of water: | (sachet) mmol/l 
fium chloride (table 
salt) ¥.Sg.Nat 90 
sodium bicarbonate 
(baking soda) 25g. HCO, ” 
potassium chloride bSgiK! 0 
ghucese (dextrose) 20.0 p. glucose itt 
18. Hormones 
18.) Adrenal hormones and wathete subsites 
Jexamethasone ah) tablet, OS my, 4 mg 
injection, 4 mg (sodium phosphate) 
in b-ml ampoule 
wdrocortisone powder for injection, 100 me (as 
sodium succinate) in vial 
ednisolone (1) ; tablet, S mg 


Nudrocortisone (Cc) tablet, 0.1 mg (acetate) 


IR 2) Androgens 


injection, 200 mg (enantate) in | mil 
ampoule 

injection 25 mg (propionate) in Emi 
ampoule 


estosterone (2) 


1R.V kstrogens 


phinylesteandial (1) tablet, 1.OS meg 


TR.4 Tselinns 
injection, 40 Tl/mt in bOomd vial, 
XO TE /mt in 1O-ml vial 


injection, 40 TU /mi in TO mi vial, 
RO TU /ml in LOomt vial 


ompound insulin zine 
suspension (1) 


nsnlin injection 


18.8) Oral contraceptives 


tablet, LOT mp | OTS mg, OOS oy | 


thinylestradiol | leve 
25 nop 


norgestr@ (t) ° 


shinvleytradiol t 
norethisterone (1) tablet, OOS mg tb Ome 


norethisterone (Hy tablet OVS me 


18.6 Progestogens 


hy * 
rorethisteranc OM tablet, S mg 


2 12.7) Piyrond hormones and antagonists 


evothyrecine tablet, 0.05 mp. OF mg (sedinin salty 
- 


Le «| . 
votassnem bottle tablet, 60 me 


sep litionraeth A) tablet, SO mg 


. 
188 Ovilatren india er 


clomifene (70%) tabtet, SO np Cottrate) 
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rae atenteeesesresenenteeteeteeseeneeereeeeenee 
19. Immunologicals 


19.1) Sera and immunoglobulins 


ant D immunoglobulin injection, O25 mg/ml 
(human) a. 
anticabies hy j 
nticabies hyperimmune injection, 1000 TU ia Smt ampoule 
serum 


antivenom sera injection 


¢ ’ , - ° . - - - 
liphtheria antioxin myection, 1.000 TU, 20,000 TU in 
: vial 
immunoglobulin, human 
normal (2) injection 
tetanus antitoxin injection, SO.000 TU) im vial 


19.2) baecines 


19.2.1 0 For universal immunization 


BCG vaccine (dried) injection 
diphtheria pertussis. 
felanus vaceine injection 
diphtheria-tetanus vaccine injection 
measles vaccine injection 
poliomyelitis vaccine (live oral solution 
attenuated) All vaccines 
smallpox vaccine multiple shauld comply 
puncture with the WHO 
telanus vaccine injection Requirements 
for Biological 
19.2.2. For specific groups of individuals — soienmeeeis 
influenza vaccine injection 
meningococcal vaccine injection 
rabies vaccine injection 
typhoid vaccine injection 
yellow fever vaccine injection 


20. Muscle Relaxants (Peripherally Acting) and Cholinesterase Inhibitors 


neostigmine (1) tablet, 1S mg (bromide) 
injection, 0.8 mg (metilsulfate) in 
I-ml ampoule 
suxamethonium (2) injection, 50 mg (chloride)/mli in 
2-ml ampoule 


tubocuracmne (1.2) myection, LO me (chloride)/ml in 
1S ml ampoule 


pyridostigmine (np) tablet, 60 me (bromide) 


2.8) injection, | mg (breamide) in 1m 
ampoule 
°° > 
. 
21. Ophthalmological Preparations — q 
21.0 Annimfective = ‘? 


silver nitrate solution (eve drops) Ts 


eve ointment, 10%. (sedium salt) 

solution (eve draps), He (sodium 
salt) 

eve ointment, Uo (hydrochloride) 


sullacetamide 


tetracycline (1) 


2.200 Antinflammatorn 


< 


Ms taments 
hydrocortisone (2.7) eye ointment, 1» (acetate) 


4.3 Lewal anacsthetns 


sohution (eve drops), 0.5". (hydro 


tetrrcanre C1) 
chlorude) 


71.4 Mites 


solution (eve drags), 2% 5, 4° 


pilocarpine 
(hydrochtoride or nitrate) 


———— 
When the strenpth os specified an feraie of 9 erle: tel cat on eter, this i. mentioned im fra kets whro an 


er pater ne preceded by fhe wow “as 


Vee me PReened FR (WHO Technical Repent Sepes Ne GTR 1970) Depth herery Perce Per 
ney AACTIC) Pecirneal Repewt Seres, Ne 61 
19 Tey 


peters te the qetrce meet The ame of the oh 


eet Mee 
set Combined Vaceimes (Revred "” 
nrecated) (WHO Techineat Report Series Ne 
TOT) Smalipes Vaccine 


tn Voce Dene Dew 
1") Nf ontey Vues te OD ewe aid Mirnles Varcrne (fn 
4790) CTI Tec tral Repert Serres Nw 4 
Teceenet (Reoprd 177Ry CW FICD Te: fn a Bepeert Servers 
soy 


Patrervetinns Saeceie (COngP (Revere 
(WTO) Pectin Repert Series Nie 074 POR) Petrone : 
Ne At 19) feflenza Vcore Cine tes ety (Revined for (WTO Ter teneal Report Sere Ne 68 
WW! Potyarceharele Vaccine (WHIO Lectin al Repewt Series Nin S08) 1970. Adifendieen 997) meer 
Nin #28. FOR). Raters Voce ene few Themen The (WHO 


(7 Deplred Varcene COPY Technol Rept Series 
<a OTH 


Meningrsis 
arg Addtenitiemy (O7% CR TICD Techrneal Report Series 
Nev SU POT Rev pen av ovetr hte 


Tee Rive al Repeort Serrs 
4 79'S) WE) Pechencal Report Series Nev 


Nin TAP TORT) Velo Fever S wer reve (Re rere 
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Complementan 


Afi bint drugs 


Route of admuustratien 


; a 
pharm cute al forms and. wire ths 


ie Ee ee 


2) 8 Afvdreatics 


hemusopimne (1) 


epinephrine (a, ) 
m) 


” - 
solution (eve drops), »(bydro 
bromide) 
> 
solution teve drops). 2" (as hydro 


chloride) 


6 System 


acetazolamide 


tablet, 250 meg 


22. Onvtocies 


ergzometrine (1) 


oOxyfoon 


tablet, 0.7 mp (maleate) 
injection, 02 my (maleate) in tml 


ampoule 


injection, LOPEEin b mt ampoule 


2%. Peritoneal Dialysis Solution 


intraperitoneal dialysis 
solution (of appropriate 
composition) 


parenteral solution 


24. Psychotherapeutic Drugs 


} amitriptyline (1) 
chlorpromazine (1) 


diazepam (1) 
Nuphenazine (1.5) 


haloperidol (1) 


lithium carbonate (2,4,7) 


tablet, 2S mg (hydrochloride) 

tablet, 100 my (hydrochloride) 

syrup, 25 mg (hydrochloride)/S ml 

injection, 25 mg (hydrochlonde)/ml 
in 2-ml ampoule 

tablet, S mg 

injection, 28 mg (decanoate or enan 
tate) in Lem ampoule 

tablet, 2 mp 

injection, Smp in | mbampoule 

capsule or tablet, 300 mg 


25. Respiratory Tract, Drugs Acting on the 


25 1 Antiasthmatic drugs 


aminophylline (1) 


epinephrine 


salbutamol (1) 


beclometasone (rp) 
: (R) 


-- (2,8) 
ephedrine (A) 


cromoglicie acid (nm) 


tablet, 200 mg 

injection, 25 mg/ml in 10-ml 
ampoule 

injection. | mg (as hydrochloride) in 
I-ml ampoule 

tablet. 4 mg (sulfate) 

oral inhalation (aerosol), OL mp (sul 
fate) per dose 

syrup, 2 mg (sulfatey/§ ml 

oral inhalation (acrosol), 0.06 ng 
(dipropionate) per dose 

oral inhalation (cartridge), 20 mp 
(sodium salt) per dose 


tablet, JO mp (as hydrochloride) 

clixir, 15 me (as hydrochloride)/S mi 

injection, SO mp (sulfate) in I ml 
ampoule 


Reprinted with permission from WHO Technical Report Series, No. 641, 1979. 
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2 a 


codeine ( 10) 


$2 Antinissives 


tablet, }Oing (phosphate) 


26. Solutions Correcting Water, Electrolyte and Acid-Hase Disturbances 


orabreliydration salts (for 
ylucose Salt solution) 


potassiim chloride 


compound solution of 
sodium lactate 


plucose 


glucose with sodium chlor 


ide 


potassium chloride 


sedium bicarbonate 


sodium chloride 


water for inyection 


chlorhextdine (1) 


iodine (1) 


ascorbic acid 


erpocalciferol (1) 


nicotinamide (1) 
pyridoxine 
retinol 


riboflavin 
sodium fluoride 


thiamine 


ne | Oral 


Por composition, see 17.6 2 
Replaccorent solution 


oral solution 


26.2) Parenteral 
bs 7 
injectable solution 


" 


injectable solution, 6°» sotonic, SOF, 
hypertonic 


injectable solution, 4° glucose, 
O.18"s sodium chloride (Na! WW 
mmol, Cl Wmmol/) 


injectable solution 
injectable solution, | 4. tsotenic 


(Na! 16? mmol/l, (CO, 167 
mmol/l) 


injectable solution, 6.9% 6 totontc 
(Nat (S4mmol/1cl ts4 
minol/l) 


in? ml, S ml, lOomt ampoules 


27. Surgical Disinfectants 


solution, 8° (gluconate) for dilution 


solution, 2. S%. ; 


28. Vitamins and Minerals 


tablet, SO nip 


capsule or tiblet, 1.25 me 
(s0.000 TE) 
oral solution, 0.25 mg/ml 19.000 TU 
tablet, SO. mg 
tablet, 25 mp (hydrochloride) 
capsule or tablet, 7.8 mg (25 000 TU) 
60 ing (200.000 TU) / 
oral solution, 1S ig/ml (50 000 TU) 


tablet, 5 mg 
tablet, 1.1 meg 
tablet, SO mp (hydrochloride) 


calcnum gliconate injection, 100 mg/ml in 10-ml 
(©) (2.8) ampoule 


” S| 
When the strength is specitied in terms at a selected salt et ester this is mentioned im brackets. when 
tefers to the active movrety, the name of the salt or ester as preceded by the word “ac 


a | 
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How Much to Buy: Predicting Drug Requirements 


In an established adequately funded drug supply system the determinati 
of drug requirements is usually a matter of Systematically monitoring sto = 
levels and regularly replenishing drug supplies as they are Sei ceied Lm 
when a new drug supply program is being established, when an existing program 
is being reorganized, or when current consumption patterns suggest inetfiiant 
or irrational drug use, then a more methodical approach to determining drug 
requirements is needed. This chapter will review basic principles of drug 
selection, describe and illustrate the three methods of estimating drug 


requirements, and summarize some key points for the maintenance of adequate 
drug supplies. 


1. GENERAL PRINCIPLES 


Chapter I].A. describes the issues involved in drug selection. Some of 
them impact heavily on determining order quantities and are worth highlighting 
here. 


(1) Select the minimum number of drugs needed to treat the most important 
diseases that are identified on the basis of epidemiology of the 
target population. 


(2) Select only generically named drugs rather than multiple brand names 
of the same drugs. 


(3) Select only those dosage forms of each drug which are necessary. 


(4) Develop drug lists for each level of the system, and make them uniform 
for each problem treated (level-of-use categories). 


(5) Develop standard norms for treatment in order to increase the consis- 
tency of drug use and to reduce the number of drugs needed for each 
clinical situation. 


Given these principles, there are three basic methods for estimating drug 
quantities: 


e Population-based: Survey and/or estimate the prevalence of various 
conditions in the population and, based on accepted or devised 
treatment norms, estimate drugs needed to treat the population. 


d types of health providers 


e Service-based: Determine the number an 
Based on the 


available and the diseases they will be likely to treat. 
amount of services provided, quantities are estimated. 


tion from commercial sources (where 


e Consumption-based: Gather informa 
or government programs on 


———————————s TC . - 
available), private voluntary organizations, 
previous drug utilization. 


82 ~—siIl. SELECTION 


illustrates the three approaches. Population-based 
g needs based on the ideal amount required to meet the 
population. Service-based methods estimate the 


ided by the health program, and 


that will be provl 5 
ded to provide these services, Consumpt ion-base 


relying on demands placed on the system 


Figure. I1.B.1. 
methods estimate dru 
major health needs of the 
actual amount of services 
the quantities of drugs nee 
estimates are basically historical, 


through past experlence. 


Needs versus Wants 
A eee 


signed to separate needs from wants. Unfortunately, 
the types and quantities of drugs purchased for public health programs all too 
frequently reflect the personal preferences of key decision-makers, or the 
demands placed on the system by health providers. This process may not 

reflect the true needs of the health system. For example, it 1s common to 

find a ministry purchasing large quantities of an expensive broad spectrum 
antibiotic, because the health professionals prefer to use it in all situations, 
rather than larger quantities of simple, less-expensive antibiotics with more 
specific indications for use. An analysis of this type may show that Penicillin 
or Sulfa antibiotics would serve the needs of the system better than ampicillin. 
Such selection decisions need to be made by the formulary committee and will 
have profound effects on purchase quantities of each individual drug. 


These methods are de 


Standard Norms for Treatment 


As the remainder of the chapter will demonstrate, population-based and 
service-based estimation techniques rely heavily on the development of standard 
norms for treatment, and the use of such treatment norms can improve drug use 
when consumption-based estimates are used. Thus, the concept of establishing 
standard norms for treatment is worth emphasizing. 


_ Most diseases can be treated using standard therapeutic regimens. These 
regimens should be established as guidelines by the formulary committee, in 
consultation with various normative program offices. They are not intended to 
be fixed regimens that do not allow deviation, although the amount of deviation 
allowed will depend on training and experience. Clearly a doctor who treats 
more severe forms of illness and has more training can deviate more than an 
auxiliary nurse working in a health post. Nevertheless, it should be decided 
in advance that, for example, effective treatment for streptococcal disease is 
Penicillin G 400,000 units three times a day for ten-days, or that two liters 
of oral rehydration solution will treat most cases of diarrhea, 


Le THREE METHODS FOR ESTIMATING DRUG REQUIREMENTS 


The following discussion presents the 


: procedures, and th 
disadvantages, for each of the est imation é ; e advantages and 


ethods illustrated in Figure II.B.] 


a.  Population-Based Estimates 


thie : mi 
method for estimating drug quantities starts with an epidemiological 
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s most important diseases and health problems. Since 


analyzing existing morbidity and mortality data, this 
as the data base. Some countries are fortunate and 
have already completed statistically valid health surveys that can paw Ene 
true prevalence of disease at the community level. Other source at 
include routinely collected health statistics from hospitals an ea 
studies conducted as part of pilot or experimental health projects, 
s from international agencies such as WHO, the World Fertility 


' 
assessment of a country 
the first step involves 
method is only as valid 


centers, 
and statistic 
Survey, or bilateral donors. 


The goal of this epidemiological data analysis is to establish as objec- 
tively as possible the true health needs of the target population. This 
method works best when a country is planning an ambitious health program 
that intends to cover populations that have not been well served in the 
past, where there is little prior experience on which to base consumption 
estimates, and where the major goals are set as measurable reductions in 
morbidity and mortality. This method will not work well where the available 
data on health status is sketchy, is widely variable by region, or is otherwise 
inaccurate. 


Estimates of drug quantities using this approach determine the theoretical 
"ideal" for a population, and are usually the most generous quantities of the 
three methods available. This has value where resources are likewise generous 
and helps cover "leakage"' that invariably occurs within the system. However, 
it may also encourage wastage and/or graft unless specific plans are made to 
control this problem. If resources for purchasing drugs are limited, this 
method may not be the most appropriate. It could work, however, if the 
epidemiological problems are prioritized and a limited number selected as 
"target-diseases" for control. 


Method 


The following description illustrates the method for population-based 
estimates: 


(1) Assume a population of one million people living in a "typical" 
region of the country. 


(2) Determine the demographic composition of that basic population count. 
In general, appropriate age groupings are children 0-4 years; children 
9-14 years; women aged 15-44 years; men aged 15-44 years; adults over 
45 years. This ensures coverage of the high priority maternal/child 
age group. However, other program priorities may dictate other 
groupings (e.g., under 1 and 1-4 are common groupings as well). Keep 
the number of divisions as simple as possible; the larger the number 
of age groups, the more complex 1s the work that needs to be done. 


(3) Determine the morbidity/mortality rates 
using the data sources discussed above 
attack rates for each disease. 


for the specified age groups 
and convert into estimated 


(4) ae peasency of Occurrence of each disease in a year's time 
et MA ys ae million. For example, suppose data show 
i a 8: average 3 severe attacks of diarrhea per year 
population pyramid shows the population of one million has 
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160,000 children aged 0-4, then the number of diarrhea attacks that 
need treatment for this age Sroup are 160,000 x 3, or 480.000 

Similar calculations should be done for diarrhea attack sales. for each 
of the other age groups, to arrive at the total number of diarrheal ; 
episodes that need treatment in one year for a population of one 
million. This same calculation should be repeated for each of the 
other high priority health problems. 


(5) Using these specific morbidity/mortality rates, estimate the type and 
frequency of treatment required for each health problem. For example, 
in order to treat diarrhea, estimates could be made that 90% of cases 
can be treated by oral .rehydration and 10% of cases require intravenous 
fluids. In addition, 5% of cases may require metronidazole for acute 
amoebiasis, and 10% may require antibiotics for bacillary dysentery 
or cholera. Obviously, the exact percentages depend on the epidemiology 
of the area. As previously mentioned, wide regional variations make 
this process cumbersome, since individual calculations need to be done 
for each region. 


(6) Use the standard norms for treatment previously developed to calculate 
the quantities of each dosage of drug needed to treat each disease. 
For our example of diarrheal disease, if the treatment norms estimate 2 
liters of oral rehydration fluid are required for each case of severe 
diarrhea, and the salts are packaged in packets that reconstitute to 
make one liter, then 864,000 packets of oral rehydration salts will be 
required to treat all cases of severe diarrhea in children age 0-4 in 
a population of one million people (160,000 children aged 0-4 x 3 
severe attacks of diarrhea/year x 2 packs of oral salts/attack x .90 
proportion of diarrhea attacks treatable by oral salts = 864,000). 


These calculations need to be repeated for each treatment regimen for 
each disease. It is easier to calculate these numbers using the 
combined disease rates for all age groups, but individual age group 
breakdowns can be done if one is willing to put in the effort. This 
is especially helpful if, as usually happens, resource limitations 
prevent purchasing enough drugs for all age groups and the groups must 
be prioritized. It will be helpful to know what quantities each age 


group will require. 


(7) Add to the quantities calculated the additional amounts required to 


fill the pipeline and to cover wastage. 


(8) Multiply this amount by the number of units of one million population 
the health program:seeks to serve. 


quantity of drugs needed to 


, c indicates the ideal , 
This total thus 1 get population. 


treat all the high priority health problems in the specified targ ra . 
These calculations have value if only to indicate the huge quantity ot rug 
required if an ideal health system could be developed and wae sede 
also a good means to convince policy makers of the near ine eis 4izec 
"free" system, with the government aspiring to meet all hea ilies ta 
Since reality is less than perfection, one of the remaining 


most often used to calculate drug quantities. 


An example of population-based estimates of drug needs for a rural health 


Country Study //.B.1. 


Population-Based Estimates of Drug Needs in Haiti 


rd Norms for Treatment 


A. Epidemiological Estimates of Disease Prevalence Combined with Standa 


ILLNESS 


Diarrhea 


REQUIRING THERAPY DRUGS USED PER PATIENT 

Oral therapy in 100% 2 liters 

Ringer's Lactate in 5% 1 Liter 

Metronidazole 250 mg x 3/day for 5 days 
Oral therapy in 20% 2 liters 

Ringer's Lactate in 1% 
Metronidazole 

IV & oral fluids in 1% 


GROUP 


3 severe episodes 
per year 


ae 
] severe episode 


500 mg x 3/day for 5 days 


2 liter & 6 liters 


over 10 0.5 episodes/year 


Pneumonia 0-4 


0.5 bouts/year 


0.1 bout/year 


over 10 


URI and 
Influenza 


.01 bout/year 


3 bouts/year 


2 bouts/year 


Intestinal 


Otitis Media 


1 bout/year 


100% ascaris 
treated x 4/yr 


1 bout/year (C,G) 


a. 
Die 
es 
a. 

per year b. 
ee 
a. 
be 
a 


b. 


a. 


b. 


a. 
a. 
b. 
a 
b 
a 


Metronidazole 
Penicillin V syrup 

in 802 

Procain Penicillin 

G 20% 

Penicillin V tablets 
in 804 

Procaine Penicillin 
G 202 

Penicillin V tablets 
in 80% 

Procaine Penicillin 
G 20% 

Cough mixture 

“Cough mixture 
Phenylephrine drops 
Cough mixture 
Phenylephrine drops 
Piperazine 


Penicillin V syrup 
80% 
PAM Penicillin G 20% 


b. 
a. 
D, 


b. 


a. 
a. 
Di 
a 
b 
a 


2. 
b. 
C. 
a 
b. 2 liters 
Ca 
a. 
b 
a's 


750 mg x 3/day for 5 days 
200,000 units x 3/day for 
5 days 

600,000 units (daily 
injection x 3 days) 
400,000 units x 3/day 

for 5 days 

1.2 million units (daily 
injection x 3 days) 
400,000 units x 3/day 

for 5 days 

2.4 million units (daily 
injection x 3 days) 

one ounce (28 gm) 

one counce (28 gm) 

2 cc drops 

one ounce (28 gm) 

2 cc drops 

1 gram/day for 2 days 


200,000 units x 3/day 
for 5 days 
600,000 units PAM Pen. 
(single injection) 

s 

e 


a ee 


B. Drug Quantities Required to Treat High-Priority Diseases 


TOTAL NO. OF UNITS 
FOR INITIAL PROCUREMENT 


NAME OF DRUG 


Oral 
Rehydration 
Salts 

Ringer's | 


Metronidazole 250 mg. tablets 
Penicillin V 


tablets 


Penicillin V 


UNIT 


80 ce bottles 


TOTAL NO. OF UNITS 
FOR 1,000,000 PERS/YEARS 


1,000,000 PERS/14 MONTHS 


USED FOR PLUS 30% MARGIN FOR LOSS 


1 liter packet diarrhea 


rehydration 


1,005,600 1,525,160 


’ SOU ce bottles ==~=~=Sod IVS aS 


67,200 
rehydration 


a 7 ek | ee 
amebiasis 270,000 | 

200,000 unit pneumonia 460,800 > 8 335-538 

tablets otitis media 


; 1,440,000 
exudative tonsilitis 3,554,000 
impetigo 


252,000 


5,506,800 


Syrup 250 mg/scc 


Procaine 
Penicillin G 
injectable 
Phenylephrine 


10 ce vials 


Cough Mixture | gallon 


containers 
J 
e 


~~ (3,000,000 units) 


~ 30 cc bottle 


for URI (topical) 


cough 


120,000 
135,000 
10,500 
15,396 
9,600 


325,500 


‘phemonia  ——S——S<~R™~ OO) 


otitis media 

exudative tonsilitis 

impetigo 

pneumonia 

gonorrhea 

Syphilis 
d 


econgestant 


475,230 


lt 
25,536 


a 


37,283 


216,000  —”—e—>E—>E>eye——EE ee ————— 


11,250 
e 


315,360 


SEE Seeneee oe ee 


16,425 
e 


I.B. HOw Much? 87 


program in Haiti is presented in Country Study II.B.1. These esti 

were done by officials of the Department of Health and Population =. 
junction with technical advisors. The final amounts shown served a a 
discussion point for officials to review goals and objectives of the a 

and they were adjusted downwards to match the resources available wpa 
shown provide only a partial list of the drugs involved -- in all, 42 vite "3 
were included to treat 43 different conditions of major rural health payer 


b. Service-Based Estimates 


These estimates of drug quantities are based on the number of services 
that will be provided by the program(s). This approach incorporates the 
technical, financial, administrative, and cultural constraints in the logis- 
tics plan, and results in a quantity lower than the population-based estimates. 
Some observers feel this is a more "realistic" target amount, one that presents 
a "truer picture" of what the health system can do. 


However, service-based estimates reflect only those patients who seek 
attention, and does not estimate the true need of all the target population. 
Physical inaccessibility or cultural barriers to health care may prevent 
patients who really should seek services from doing so and, therefore, drug 
orders may reflect only the problems of the more accessible population. As 
the health program expands services to more inaccessible people, service-based 
estimates may be inaccurate. 


One way to minimize this problem is to set service targets as a percent 
of the known health problems, e.g., the health program will treat 50% of all 
severe cases of diarrhea. This method combines the service and population-based 
estimates, using the model presented in the previous section but with final 
quantities adjusted downwards to reflect these targets. 


Another method is to look at what problems current health providers are 
treating and estimate the drugs needed for these; then calculate the quantities 
of drugs needed by multiplying by the number of providers projected for the 
new program. This method presupposes two critical factors: 


® that some experience already exists in providing services; 
e that information exists on the types of services given. 


If the program is completely new, or the type of health worker is new 
(e.g., village health worker), or no information on services 1S available, ; 
then this method will not work. Implementation of this methodology is outlined 


below. 


Method 


sters for each type of facility (e.g-, hospital, 
health center, health post, etc.) or each type of provider (doctor, 
nurse, auxiliary, sanitarian, village health worker, etc.) and tabulate 
the 25 most common diagnoses and note their frequency of occurrence. 
This will usually cover about 754 of the problems seen by any ae 
or provider. This review should cover an entire year, since seasona 


variations (winter/summer or wet/dry) can markedly alter service 


patterns Thus, if service registers do not exist, it will take a 


(1) Review service regi 


Service-Based Estimates of Drug Quantities in Afghanistan 


perational Basic Health Centers (BHCs) were supplied 


" (densely populated areas) or standard list "B" (less 
edistribution of drugs. 


975 the approximately 100 0 
ding to standard list "A : 
ted for the interim resupply or in-province r 


In Afghanistan prior to 1 
with drugs once a year accore 
populated areas). No provision exls 


i 1 as independent of use or local disease pattern. 

_ ge: ageeannrs Se ice Dee Het "A" and list "B'", no provision was made to link 
load or number of active sub-centers. The standard lists "A" and '"B" had 
and appeared to have been developed principally on the basis 

This system had the following major disadvantages: 


Thus, except for the differen 


drug supply to annual patient num 
been in use for some years without revision, 
of surplus inventories at the General Medical Depot. 


A considerable wastage of some drugs resulted from supply levels in excess of demand. In all centers, 


¥. ; ‘ 
large amounts of outdated and spoiled tablets, ampules, and vaccines had to be removed from inventory. 
Active centers rapidly ran out of important drugs, leading to a decreased ability to treat patients 
and considerable frustration of the professional staff. Im economic terms, this increased the cost 
per treated patients, since the total overhead can only be applied to patients adequately treated. 


3. A tendency to reduce the dose prescribed for a specific illness to such small amounts that cure 
was unlikely, and, also, the use of drugs in plentiful supply as placebo or as a substitute for the 


correct treatment. 


In 1976, the Ministry of Health developed an improved logistics system with the following components: 


1. A new list of 42 basic drugs, determined in advance to cover approximately 90% of the most common 
complaints. 


2. Drugs supplied to each BHC in a quantity estimated to cover one year's consumption. 
3. A drug usage chart with indications, common usage, and dosages. (See below.) 


4. Development of technical instructions in the form of logical flow diagrams to increase the probability 
of correct diagnosis and treatment. This was produced as a much needed reference help, considering 
the limited medical skill of the paramedical staff and the limited diagnostic facilities of the 
BHCs. 


5. Distribution of drugs, primarily in prepackaged form, to the doctor, auxiliary nurse midwife, and the 
male nurse according to skill level and category of patients seen (as specified in the BHC Task 
Description Chart and job descriptions). 


This was accomplished in the following manner: 


To ascertain the disease pattern reflected in the diagnoses recorded, random samples were drawn from all 
health service registers in the six pilot health centers (total 1207 diagnoses). Sample size from each 
staff member was in direct proportion to the total number of patients seen by each category of health 
worker. In order to ascertain seasonal patterns, sampling was done twice -- once to reflect the winter 
period and once to reflect the summer. Diagnoses were not broken down by age and sex. The followin 
table provides a frequency distribution of the most common diseases treated during the project. . 


Se 
We Was’ 7 a 
i. aa Ten Most Common Diagnoses, Winter/Summer 


WINTER SUMMER 
1. Common Cold : 
; 10% 1. Diarrh 
2. ae é thea and Dysenter 
; pdb oo and Gastritis 9% 2. Dyspepsia and a fei y 13% 
; Onjunctivitis BY 3 Gisd hoblee stritis 8% 
4. Rheumatism ‘ ; ies % 
&. Anenia ey 4. Rheumatism and Lumbago pe 
6. Pregnancy and Childbirth 5% 4 ihe li 5% 
7. Cough a : mily Planning 4% 
8. Pneumonia Fh “a Pregnancy 3% 
9. Wounds “ - Cough ; 
LO. Good health +h 9. Bronchitis 3% 
3% 10. Headache ee 


Oe 
SRE 


The 10 most common diagnoses accounted for 57% of all diagnoses d 
made, 


The 25 most common diagnoses accounted for 84% of all diagnoses mad 
made, 


Country Study 1/.B.2. (continued) 


net diagnostic frequencies were then compared with the standard treatment norms 
see below) to calculate drug quantities needed to supply 100 BHCs ‘ 
total costs of supplying drugs to BHCs was calculated. 


> in the Drug Usage Chart 
Sing costs per unit of drupe 

c g, the 
The final table appeared like this: 


DRUG UNIT TOTAL ESTIMATED === ‘UNIT PRICE Total Cosi 
QUANTITY FOR us t 
es -_ 100 BHCs ad 
1. Chloroquine 150 mg. Tablet 149,000 aa 
2. Chloroquine 100 mg. Tablet ; 0 macieas: 03200 
3. Ferrous sulphate 300 mg Tablet 3,100,000 ; 
) = ; ; -74/1,000 294 
4. Folic acid 5 mg. Tablet 2,900,000 1.25/1,000 apy « 
5. GE-solution 1 liter Powder 70,000 0.45/1. feed 
6. INH/Thiazetazone 300/150 mg. Tablet 600,000 8.44/1,000 cae 
7. Iron dextran Vials : 10,000 0.42/vial 4,200.00 
8. Methyl-ergometrine Tablet 220,000 6.18/1,000 1,359.6 
a * be od > i @) 
e e e e e 
e e e ° e 


—— 


Drug Usage Chart 


NO. Medicine/Unit  __—=SNo. Tabs. Used For Common Dosage 
.. Chloroquine 10 ~ Malaria in adults - Cure: 442 fabs first §§ | 
150 mg. tab (base) (adequate alone in day, then 2 tabs for 2 days. 
Falciparum) Prevention: 2 tabs. once weekly _ 
2. Chloriquine = Malaria in children ~ Cure: 10 mg/kg (body weight) 
100 mg. tab (base) (adequate alone in in 2 doses daily for 4 days. 
Falciparum) Prevention: 1/2-1 tab. once weekly 
a. Ferrous “Sulphate 30 Iron deficiency anemia ~ Adults: 1-3 daily, 1 to 3 
300 mg. tab. (especially in maternal months. 
care) Children: 1 tab. daily for 
¥ 1 to 3 months meals oe 
4. Folic Acid 0 Folate-deficiency anemia ~ Adults: 1 tab daily for 1 to 
5 mg tab. (especially in maternal 3 months 
care) SS ea a 
5. Glucose-electrolyte  -- Rehydratin in diarrhea Ab libitum, 2-3 liters/day, 
powder. Dissolve (especially in children) 1 to 3 days 
packet to 1 1 
(oc 3 1) solution. = LS 
oi INH/Thiacetazone 30 Tuberculosis SE Special TB Treatment 
pee) 2) —— eS 
5 eS Or te rr “Severe iron deficiency Adults only: 2 ml. daily 5 days, 
10cc vial anemia fol lowed by tablet, or 8 ml. in 
—— ‘a 2 doses (4 ml. in each buttock) ___ 
a. Methyl Ergometrine 9 Mild post-partum bleeding Adults: 1 tablet 3 times daily, 
0.2 mg. vials ieee ce er Bc a 
jmp OS 0 ——* ina - 
~ e 
id ° CJ e 
— z 7 eet i pea in 
36. Whitfield's 1 oz. ~ Fungus skin infection Apply daily until clear 
i tube Eg 
n-— tine Oe Sea SD. ——Won-specific dressing of Apply daily until relief 


prs far superficial wounds, DUFMS 00 2 an nee 
_____ superficial wounds, | 
Ointment _ — 
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. 


this method. 


as outlined in the basic 


: treatmenl, 
(2) Establish standard norms for hod cannot proceed further 


principles section. This estimating met 
without these norms. 


rugs needed on a yearly basis by each 
facility or provider by multiplying the number of cases of a particular 
problem seen in a year by the quantity of the drug used to treat that 
problem. Do this for all 25 of the identified health problems for 


each type of facility or provider. 


(3) Calculate the quantities of d 


(4) Calculate the total quantity of drugs needed to supply all the facil-—- 
ities and/or providers projected by the program. The quantities» - 
should be phased to meet the anticipated start-up of program activities, 
i.e., if X number of health centers (health posts, nurse auxiliaries, + 
etc.) will be completed by Year 2, then include the quantity of drugs 
they will need in Year 1 estimates (see discussions on supply time 


and pipeline). 


Country Study II.B.2. illustrates the use of service-based estimates in 
Afghanistan. : 


es Consumption-Based Estimates 


Consumption-based estimates are useful where good historical data on drug 
consumption exists, and where demand for program services has reached a 
steady state. This method also requires a reasonably accurate information | 
system that records inventory levels over periods of time (at least a year to 
include seasonal variations). If these conditions do exist, then consumption- 
based estimates are the easiest method to use. 


If, however, program services are in a rapid growth phase, or no consump- 
tion information exists, then this method will not provide accurate estimates. 
It should also be remembered that the issue of drugs from a supply center is 
not the same as demand for health services at the provider level. There may 
well have been people who needed drugs but were unable to get them because of 
shortages. To this extent, consumption records underestimate real demand. 


Method 


(1) Analysis of historical data -- The past is the place to start in 
making this type of forecast. The first step is always to graph the 
data. For this system a facility should have records of monthly 


distribution of drugs; for the program as a whole there should be monthly 
summaries of supplies dispensed from clinics. 


Another approach is to summarize 
which may be obtained through cus 
Ministry of Commerce data. 
data will reveal trends and 
think there is some straight 
it in. A plexiglass ruler is 


production and importation records 
-ustoms records, import licenses and 
Whichever records are used, a graph of the 
the extent of monthly variation. If you 
line that fits the data then draw 
probably better than linear regression, 
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because you can more easily use your judgement regarding treatment of 
spur lous data points. This procedure is illustrated in Figure II.B.2.a. 
Wild data and old data are rejected in "fitting" the trend line. 


As a basis for forecasting demand this procedure makes the assumption 
that the underlying process will continue unchanged throughout the 
forecast period. This may not be true. It is more valuable to make 
some estimate of variation. For example, one could estimate a most 
likely, an optimistic, and a pessimistic value (the so-called MOP 
values of critical path analysis). These provide an indication of the 
degree of confidence you have in your estimation procedure, and 
provide the necessary information for the calculation of safety 
stocks. For example, if a regional warehouse dispenses 100,000 
penicillin tablets during the busiest month of the winter flu season, 
and only 20,000 tablets during the slowest month of the year, then 
these figures represent the limits of confidence. An "average" 
estimate of 60,000 penicillin tablets/month could provide sufficient 
safety stocks. 


ao 


Several quantitative, but technically demanding methods of projecting 
future consumption from past consumption exist (see chapter references). 
An example of one method is given in Figure II.B.3. 


(2) Anticipating program growth -- Health programs grow slowly initially, 
then there is a rapid expansion phase, and finally a plateau. This 
_ gives rise to the well known "logistics" or S-shaped curve, shown in 
Figure II.B.2.b. This knowledge is important, because it indicates 
that relying on straight line projections of demand will be inadequate 
in situations of rapid program growth. In this case, one of the other 
estimating methods should be used. 


Figure II.B.2. 


Straight-Line and Typical Program Growth Curves 
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Growth Curve 
Straight-Line Projection of Demand Typical Program 
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Figure II.B.3. 


Forecasting Consumption Using Moving Averages 
Se SRR Sa Oa Re 


To eliminate the randomness in a set of demand figures, an average of 
recently observed values is used in forecasting consumption. This 1s 
termed the method of Moving Averages. A set of observed values 1s taken, 
their average figured, and that average used to forecast demand for the 


coming period. 


The number of time periods to be included in the moving average should be 
carefully selected by taking into consideration the types of drugs and their 
general demand characteristics. Including more observations (larger N) has a 
smoothing effect on the forecast. Hence, it would be helpful to use a large N 
when dealing with a stable set of consumption figures and to use a smaller N 
when figures are seen to fluctuate considerably. 


The estimated average monthly consumption of a drug ideally should be 
available for a period of about one year. Only if past annual consumption 
figures for individual drugs are available for a sufficiently long period 
of time, can the method of moving averages be used as described above. 

If the monthly consumption is too short for analysis, quarterly or yearly 
projections can be made. In this case the forecast is for one quarter or 
one year in advance and some correction factor may be needed to account 
for any seasonal or other trend. 


An example has been worked out to illustrate the principle of this method 
of Moving Averages, based on a moving period of 3 months and 5 months. 


Forecast With Forecast With 
Observed a 3 Month a 5 Month 
Demand Moving Average Moving Average 
Month (Units) (Units) (Units) 
Se ee A 
1 4000 > - 
2 2700 - - 
3 2100 - - 
4 3950 3534 a 
5 6200 3516 - 
6 3500 4684 4150 
‘ 3100 4550 4050 
2600 4266 4130 
. 4400 3066 3870 
12 : 4184 3830 
4880 4068 
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3. MAINTAINING ADEQUATE DRUG QUANTITIES 


Once programs have obtained their initial procurement of drugs and begin 
providing drugs, it is critically important to maintain adequate quantities 
Initial quantities may have under- or over-estimated demand, and good couse 
tion information must be obtained through an effective information system. In 
addition, some knowledge of the supply pipeline and delivery times are needed. 
Finally, there are several factors which may reduce the availability of drugs 
including failure to reconcile needs and funds, and losses due to damage, 
spoilage, expiration, and theft. 


All of the factors which influence the adequacy of drug supplies are 
considered in greater detail in subsequent chapters and are described only 
briefly below. 


7 Information System 


Adequate information on consumption and the lead time for new shipments 
are critically important for maintaining adequate quantities. If inventory 
levels are not followed closely, consumption patterns can be well understated 
and inadequate amounts of drugs are reordered. Likewise, delays in delivery 
have the same effect. This is, unfortunately, a major cause of program 
failure. The initial allotment of drugs allows the health program to aggress- 
ively pursue its service targets, but momentum is soon lost if adequate 
quantities are not maintained. Chapters III.B. and IV.B. describe in detail 
the procedures and information required to maintain supply. 


b. Pipeline Considerations 


The term "pipeline" refers to the internal levels of the supply system 
and the number of supply points at each level. The number of levels, the 
frequency with which supplies are requisitioned and delivered at each level, 
and the amount of safety stock at each level all influence the amount of drugs 
needed to fill the pipeline and, hence, the amount which must be procured when 
a program is started or expanded. 


A model of a supply pipeline is presented in Figure I1.B.4.— This shows 
that 25 months’ worth of stock would be required to completely fill the pipeline 
if drugs were received once a year at the central level; delivered every three 
months to the regional warehouses and the district hospitals, health sep 
and dispensaries; and supplied on a monthly basis to community health workers; 
and if two months’ safety stock were maintained at each level except at ine 
community level. This may be an over-estimate, since it would be unusual for 


all levels of the system to be at their maximum stock levels at the same 


i i i i common cause of 
i vertheless, underestimation of the pipeline is a 
Zapato , g fund has been planned. 


i dru 
rogram failure, particularly where a revolving . } . . 
fonted Study II1.E.5. (Chapter EiisE.) describes in detail pipeline cade 
for a drug sales program. Calculation of working stock and safety stock, on 


which pipeline lengths depend, is discussed in Chapter IV.B. 
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Figure 11.B.4. 

ipeline 
A Basic Supply Pip MAXIMUM INVENTORY 
(in months of 


LEVEL consumption) 
CENTRAL 12 months working stock, 
WAREHOUSE 2 months safety stock 
1 
2 
REGIONAL 3 months working stock, 
WAREHOUSE 2 months safety stock 
3 months 
DISTRICT HEALTH working stock, 
9 HOSPITAL CENTER DISPENSARY 2 months 
safety stock 
COMMUNITY 1 
4 HEALTH month 


WORKER working stock 


C: Impact of Lead Time 


, The initial order of drugs should be in large enough quantities to last 
until the next procurement is made. When all of the steps of the procurement 
process are added up, it is normal to find that it takes several months to 
complete all of the paperwork within the bureaucratic components that ar 
involved. In addition, once an order igs placed, several more months jeu 


usually required for the drugs to arrive in country, clear customs 
> 


at the central warehouse. and arrive 


The waiting period from the ti 
se. | ime the need for a 
drug 1s recognized until it arrives in the country is termed the "lead time" 
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Lead times vary considerably, but they are usually underestimated -- 
which leads to unexpected shortages -- and are, in fact 
cases. . 


Over one year in many 
If delivery time can be reduced, this will increase the validity of 

reorder estimates. For example, if it takes six months for the first year's 
supply of drugs to arrive, then six months of experience will be available 
before the next order needs to be replaced, also allowing for a six month 
delivery time. This may allow sufficient time to generate consumption data 
and refine initial drug estimates. In addition, shorter lead times reduce the 
amount of inventory needed as safety stock. Therefore, all efforts should be 
made to reduce delivery time. This is discussed in detail in Chapter VI.B. 


d. Reconciling Needs and Funds 


It seems to be a fundamental characteristic of human beings that our 
needs -- or at least our wants -- almost invariably exceed our resources. 
Those who work the fields wish to have more seed, better seed, and more 
fertilizer than they have money for; those who tend the herds wish to have 
more animals and animals of a better stock than they can afford to buy; and so 
on. Thus, it is often found with drug supply programs that the perceived 
needs -- even those determined methodically from information about disease 
patterns and treatment norms -- outweigh available resources. The possible 
responses to this imbalance are, unfortunately, sometimes impulsive, short-term, 
and poorly conceived. 


When the perceived needs are greater than the available resources, the 
imbalance should be dealt with systematically by increasing the availability of 
funds, by decreasing drug expenditures, or both. Various funding alternatives 
are discussed in detail in Chapter III.E. and need not be repeated here. 

Actual drug expenditures can be controlled at several points in the supply 
system, since drug costs are potentially influenced by drug selection, procure- 
ment practices, theft and loss prevention, drug prescribing patterns, and 
numerous other factors. These are covered elsewhere in this manual, partic- 
ularly in Chapter VI.B. 


The following guidelines may be of value in reconciling needs and funds: 


e If cuts in drug purchases are necessary, set rational priorities for 
these cuts. In some supply programs, when estimated requirements 
exceed the budget, cuts are made equally across all items == vaccattes 
and antibiotics are cut as much as cough syrups. Systematic choices 
should be made to assure that the most needed items are bought first. 
A method such as the VEN system (vital, essential, non-essential) 
described in Chapter VI.B. should facilitate this. Adjustments in 
supply quantities should be made by a pharmacist or physician, rather 


than by a supply clerk. 


red regularly throughout the fiscal 
year (budget year). Programs which allow unconstrained ordering of 


drugs by the procurement unit often find that by the middle of the 
fiscal year, nearly all of the funds have been exhausted and end-o f- 


e Expenditures should be monito 
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To prevent this, some programs make only 
see Chapter IV.B.) 


making adjustments 


the-year stockouts result. ; 
one annual purchase (probably not the best idea -- 
or estimate in advance the cost of each major order, 


if the budget is being overspent. 


Review carefully drug and dosage selections. If the selection guide~— 
lines presented in the preceding chapter and summar1zed at the beginning 
of this chapter are followed, then drug selections should be fairly 
economical. Nevertheless, further reductions may be possible if the 
list is thoroughly scrutinized and the guidelines are again applied to 
remove unnecessary drugs, substitute less costly drugs, and select 


only the most economical dosage forms. 


e. Anticipating Losses 


Inevitably, some supplies will be lost in storage or transit due to 
damage, spoilage, expiration, and theft. Accordingly, a margin of at least 
30% above anticipated consumption should be purchased. This margin should be 
gradually reduced as improved supply management decreases these losses. 


SUMMARY 


A methodical approach to determining drug quantities is needed when: 


® a new supply system is being established, 
® an existing system is being reorganized, or 
e current drug use is inefficient or irrational. 


There are three methods for estimating quantities needed: 


Population-based: Survey and/or estimate the prevalence of various 
conditions in the population and, based on accepted or devised 
treatment norms, estimate drugs needed to treat the population. 


Service-based: Determine the number and types of health providers 
avatlable and the diseases they will be likely to treat. Based on the 


amount of services provided and st iti 
andard treatment norms 
are estimated. + —_guldiaiala 


Consumption-based: Gather information from commercial sources (where 


available), Private voluntary organizations, or government programs on 
Previous drug utilization. 
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The determination of order quantities should include consideration of: 


(1) the supply "pipeline" -- the number of levels in the supply 


System, the number of supply points, and the safety stock held 
at each level, 


(2) the lead time -- the waiting period from when a drug is ordered 
until it arrives, 

(3) limited funds which may require cutbacks in order quantities, 

(4) potential losses in storage or transit due to damage, spoilage, 
expiration, and theft. 
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Introduction to the Procurement Cycle 


_ Most of the decisions and actions which determine the types of drugs 
available, the quantities obtained, the prices paid, and the quality ape f 
and packaging fall within the procurement cycle. Because of the impact nce 
the procurement process has on these factors and, thereby, on the operation of 
public health programs, it 1s essential that procurement activities be performed 
by trained staff, using sound procedures, working in adequate offices, with re- 
liable inventory and consumption information. Participants in the process must 
have medical, pharmaceutical, managerial, economic, and often political exper- 
tise. ; 


Procurement is defined here as the process of acquiring supplies. The 
acquisition may be made by purchasing the needed drugs from a private or 
public supplier for an agreed-upon price, by contracting with agencies such as 
UNICEF, WHO, or national bilateral aid programs for donation of needed drugs, 
or by arranging for the manufacture of specific quantities of individual 
drugs, if government production facilities exist. These three procurement 
sources -- purchase, donation, and manufacture -- may be used individually or 
in combination to fill the entire range of drug needs for a public health 
program. 


Although the following chapters on procurement are written primarily with 
centralized procurement in mind, the principles and procedures necessary for 
centralized procurement can be readily applied to procurement at any level 
from a rural aid post to a major national health program. When procurement 1s 
done at the local level, the details of the procurement process may be slightly 
different and the procedures somewhat simplified; however, the basic steps of 
the procurement cycle (Figure III.A.1) and the basic principles of sound 
professional procurement should be followed. 


Assessment Guide III.A. provides an informal self-assessment of current 
procurement activities. It is intended to serve as a starting place for 
anyone wishing to understand and evaluate the procurement activities of an 
individual health program or procurement office. 


I. STEPS IN THE PROCUREMENT CYCLE 


In an on-going public health program procurement should be a cyclic procé 
ess, in which the same sequence of steps is followed each time new supplies 
of drugs are needed. The major steps in the procurement cycle are summarized 
in Figure III.A.1. Im many areas it may take more than a year to complete one 
full cycle. Therefore it is essential that a timetable be established for 
each procurement cycle and that this timetable be adhered to as rigidly 


as possible. 


ent is "lead time", the amount of time 


An important concept in procurem ant 
; ‘ ds and the eventual availability of drugs 


between the determination of drug nee 


rf 
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Figure Il!.A.1. 
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ASSESSMENT GUIDE III.A. 
Assessment of Procurement Activities 


How much of how many kinds of pharmaceuticals are procured each year? 
What proportion of drugs are purchased? Donated? Manufactured by the 
government? Are all sources of donated drugs known? 


What are the unit prices paid for the drugs? How are these prices 
determined? Public bid? Closed bid? Supplier quote? How do these 
prices compare with commer¢ial wholesale and retail prices? How do they 
compare with prices paid by programs in nearby countries? 


How often are there shortages because drugs do not arrive on time? Is 
this because orders are placed too late? Suppliers respond slowly? 
Suppliers fail to deliver on schedule? 


Are the procedures for procuring drugs clearly described somewhere? Is 
there one procedure for all drugs, or do the procedures vary with the 


type of drug, the purchase quantity, or the urgency with which the drug 
1s needed? 


Does the procurement process result in all of the drugs for one year 
arriving at one time -- overloading the warehouses, overworking the 
staff, and overburdening transportation systems? 


Is there a system for keeping track of which suppliers are reliable? 
Which suppliers are always late with their deliveries? Which suppliers 
commonly make mistakes in their shipments? Which suppliers generally 
use inadequate packaging? Which suppliers make tablets that fall apart 
before reaching the patient and solutions that stick to the bottom of 
the bottle? 


Are there procedures for reviewing the drug selections, the order 
quantities, the technical specifications, and the contract terms? Are 
there routine procedures for selecting suppliers, monitoring suppliers 
to assure punctual delivery, and checking deliveries before full payment 


1s made? 


Who are the people responsible for drug selection? Determining order 
quantities? Choosing the procurement methods and terms? Monitoring 
orders? Arranging financing? Setting quality standards? What is the 
training and experience of these people? Are the training and experience 
sufficient for the jobs they do? 


Where do the activities of the procurement cycle take place? ‘Are these 
facilities adequate? Is there adequate space and sufficient filing 


capacity for record-keeping? Is there access to sufficient facilities 
2 
for printing, copying, or reproducing forms and records? 
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procurement officials commonly underest1~ 
at as 6 months are not unusual, 
Figure III.A.2. shows a 


Inexperlenced or untrained 
Underestimates as gre 
e from 6 to 24 months. 


for use. 
mate the lead time. 
Since actual lead times rang 
typical procurement cycle timetable. 


le procurement cycle often takes a year Or 
more, it is not necessary to finish one procurement cycle before the next one 
begins. In the example in Figure III.A.2., the complete lead time is 14 
months, yet orders are initiated every 6 months. ‘This means that at certain 
times there will be orders in process for three different procurement cycles. 
The potential for confusion of orders underlines the need for keeping accurate, 


complete order records and closely monitoring the process. 


Although completion of a sing 


With average lead times of 6 to 18 months, the process of estimating 
future drug requirements becomes even more complex and the need for accurate 
estimation techniques even greater. Shortages of some items and surpluses of 
others are inevitable unless the procurement unit is linked to a dependable 
drug use information system and is adept at forecasting techniques such as 
those described in the preceding chapter (Chapter II.B.). 


The steps in the procurement cycle -- discussed in detail in individual 
chapters -- are as follows: 
(1) Review Drug Selections (Chapter II.A.) -- Efficient drug procurement 


requires that there be a specific mechanism for determining exactly which 
items will be needed. At the inception of a program, the process of drug 
selection may be laborious and time-consuming. Nevertheless, once a basic 
drug list has been established it is useful to periodically review the list 
and, based on the most recent field experiences and any new drug information, 
to make judicious additions and deletions. 


(2) Determine Quantities Needed (Chapters II.B. and IV.B.) -- Once the 
drug list 1s etablished or revised, it is necessary to determine how much of 
each drug 1s to be acquired. In an established program, accurate consumption 
information provided by well-kept inventory records is vital for efficient 
procurement. The distinction between drug needs and drug wants may be diffi- 


cult. Mechanisms for setting procurement priorities are considered in 
Chapter VI.D. 


(3) Reconcile Needs and Funds (Chapters II.B. and III.E.) -- All too 
frequently initial estimates of drug needs exceed the amount which can be 
purchased with available funds. Maximal use of donated supplies may reduce 
the gap between needs and funds, but any remaining differences must be elimi- 


nated by obtaining additional funds 
and quantity of drugs. or by systematically reducing the number 


aus ie Cee Method (Chapter III.B.) -- Once specific drugs 
ina he ; Pa are determined (and adjustments are made for expected 
ak Wiechae ing Pe ie Re ae where it exists), the process 
gins. oice of the purchasi 
Wa ce open bid) and specific trade fee (eta eee ae 
pa Si i aa Caicos on the price, quality of drugs and packaging 
will aff etivery. The manner in which public bids are publicized 
afrect the number and types of suppliers who tender an offer. ze 
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Typical Drug Procurement Timetable— 
Procurement Cycles Overlap 


55 aR ane NN emma 
First Year Second Year Third Year 


SRE. (OerReer. tee 


FIRST CYCLE 14 months 


Review Drug Selections H 
Determine Quantities Needed. 4 
Reconcile Needs & Funds Hl 
Procurement Method: Open Tender 

Open Period for offers — 

Offers Collated tH 

Samples Evaluated m 
Tender Board Selects Suppliers 4 
Suppliers Notified, Contracts Firm H 
Monitor Order Status 

Supplier Produces, Ships Drugs bee 
Receive & Check Drugs 4 
Make Payment 4 
Drugs Ready for Distribution 

& Consumption | 

14 months 
SECOND CYCLE 


(Individual steps as 
for the first cycle) 
14 months 
THIRD CYCLE 


(Individual steps as 
for the first cycle) 


Its nen ene 


(5) Locate and Select Suppliers (Chapter III.C.) -- Whether an “eee 
supplier 1s chosen in advance for a direct purchase or a supplier 1s : te 
from a number of bidders, the process of supplier selection is crucla 
requires a knowledge of the sources of pharmaceuticals, an ee to locate 
potential suppliers, and a means to evaluate supplier reliability. 


II.B.) -- Supply contracts or 
s should indicate the name of the 
the quality standards to 


(6) Specify Contract Terms (Chapter I 
other formal statements of the supply rae : 

the quantit the packaging specifications, qu ‘ 
pyich the ean hiet conform, the delivery date, the minimum ogg liens 

f the supplier to meet contrac 

the penalty (if any) for failure o ) 
appa at and other technical details. ‘Failure to state supply i . 
Raa ptoc et and explicitly contributes to disappointing supplier performance. 


106 Ill. PROCUREMENT 


ed, the 
(7) Monitor Order Status (Chapter III.B.) -- Once ap order eptect e 
progress of the order must be closely monitored. Delays in 


‘fied and the supplier should be con- 
t of drugs should be rapidly identl 1 
casita a rely. Early detection of overdue orders is essential to prevent 


shortages. 


(8) Receive and Check Drugs (Chapters IV.C. and 1V.D.) -- Goce Brust 
Should be placed immediately in a secure storage area. ac ; 
shipment must be checked to confirm that the supplier has Pr Ov ee correc 
drug, quantity, packaging, shelf-life, and labeling, and has ful f1 ed any 
special contract requirements. This step 1s essential for quality assurance 
as well as for preventing fraud and other waste. 


arrive they 


(9) Make Payment (Chapters III.B. and III.E.) -- Payment for drug ship- 
ments may occur in the form of an advanced commitment of funds through a 
letter of credit, or may follow the actual receipt of the drugs, according to 
standard commercial terms. If payment is made in advance, a percentage of 
the price can be withheld as a performance bond. This remaining amount 1S 
paid only after the drugs are checked and found to comply fully with the 
contract requirements. Government dependability in paying for drug supplies 
is important in maintaining reliable supply sources. 


(10) Distribute Drugs (Section IV.) -- The procurement function ends and 
the distribution function begins when drugs have been accepted from the supplier 
and placed in the central medical store. But the work of the distribution network 
will be strongly influenced by the range of drugs, the quantity of drugs, and 
the quality of drugs and packaging obtained through the procurement function. 


(11) Collect Consumption Information (Chapter IV.B.) -- As a routine part 
of the distribution process, accurate inventory records must be maintained at 
each level of the distribution network and consumption information must be 
forwarded to higher levels in the system. In an established health program, 
reliable drug use information is essential for the review of drug selections 
and for the efficient and economical procurement of drugs during each succes- 
Sive procurement cycle. 


ae CHARACTERISTICS OF A WELL-RUN PROCUREMENT PROCESS 
—$$—$$$ EEE NE FRUGE OD 


_ Drug procurement is a professional activity which should be performed by 
trained staff following carefully established procedures, with accurate drug 
use information and adequate communication Systems, working in suitable 
offices. The annual cost of operating a procurement office is usually a 
fraction (less than 5 to 10 percent) of the total amount paid for drugs each 
year. Attempts at small savings in the day-to-day performance of procurement 
functions (e.g., through reduced staff, or poorly trained or poorly paid 
staff) can lead to losses many times greater, if these economies prevent th 
staff from obtaining available donations or the lowest drug prices Eeosibice 


Assessing the effectiveness and effici 
System operates is sometimes difficult. 
Procurement process should accomplish the 


ency with which the procurement 
Nevertheless, when well-managed, the 
following objectives: 
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® Acquire needed Supplies as inexpensively as possible. In all procure- 
ment activities the procurement officers should get the best value 
for the money. 

9 


Obtain supplies which meet reasonable quality standards for both 
drugs and packaging. 


8 Assure prompt and dependable delivery of drugs by careful supplier 
selection and monitoring of orders. 


Accommodate increased demand during epidemics and other emergencies, 


while making minimal use of costly purchasing and transportation 
methods. 


e Distribute the workload as evenly as possible throughout the year in 


order to avoid periods of inactivity alternating with periods of 
overwork. 


¢ Optimize inventory management through procedures which avoid overstocks 
(especially of dated products), avert shortages, and minimize the 
amount of inventory needed to maintain a constant supply for distribu- 
tion. 


Ja COMPONENTS OF THE PROCUREMENT PROCESS 


Performance of procurement activities requires trained personnel, a 
suitable organizational structure, well-designed procedures, a functioning 
information system, and adequate funds, facilities, and equipment. Among 
these, the personnel, the procedures, and the information system are critical 
for achieving the objectives of the procurement process. 


Personnel -- Too often the performance of procurement activities is left 
to inadequately trained clerical personnel. Drug procurement 1s a professional 
activity. It requires individuals with expertise in inventory control and 
forecasting techniques, financial planning, international trade, contract 
writing, pharmaceutical science, and other technical fields. Training 
and experience in these areas may be lacking in newer programs, and even in 
some long-standing programs the procurement personnel lack some useful skills. 


Pharmacists with business training and experience are particularly well-suited 
to managing drug procurement, since they understand the product so well. 


A commitment to efficient procurement requires a commitment to staff 
development. This manual may play a part in staff development, but formal 
training programs such as those outlined in Chapter VI.D. are worthy of 


consideration. 


The staffing pattern for a procurement unit will vary with the needs sn : 
the individual program. It also depends on whether procurement - a ga a 
ng done by 
hasing for all government agencies bel 
overnment function, with purc . ; ag é 
a office, or a decentralized function, in which each ministry or each health 
b 


program does its own procurement. 
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> : 
A typical procurement unit might include the following staff: 


e Director of Procurement ~~ Experienced procurement officer with 
bachelor level training in business and, preferably, training in ; 
pharmacy. Responsible for overseeing all procurement activities * 
for participating in ministry-level policy discussions concerning drug 


selection and drug logistics. 


Chief Order Clerk -- Somewhat less experienced individual with formal 
education in language, mathematics, business, and some science. 
Responsible for supervising order clerks and assisting the director. 


e Order Clerks I, II -- Several individuals with 8-12 years of formal 
education and with skills in language and mathematics. Handle much 
of the paperwork involved in preparing public tender announcements, 
corresponding with suppliers, collating offers to prepare a schedule 
of tenders, and monitoring order status. 


e Typists -- Bilingual capability useful, as well as familiarity with 
common trade language(s), to handle correspondence with suppliers and 
other foreign parties. 


Procedures -- In the following five chapters we discuss specific alterna- 
tives for handling most of the decisions and activities involved in drug 
procurement. Regardless of which approach is taken, procurement procedures 
must be clearly stated and followed as closely as possible. But procedures 
should also be allowed to evolve. They should be modified whenever experience 
or new information indicates that an alternative procedure would be better. 


For example, a growing procurement program might make all of its tenders 
open to any supplier. This would encourage the largest number of participants 
in the bidding process. Later, after the program has located enough potential 
suppliers and collected information on supplier reliability, the procedure 
might be changed to specify that bids will be accepted from only a limited 
number of registered suppliers. 


Efficient procurement relies on the initial establishment of sound 


procedures and subsequent modifications of these procedures to reflect new 
insights. 


Information System -- A shortage of oral penicillin in the face of a 
large excess of injectable aminophylline and similar mismatches are commonplace 
in public drug programs. Many factors contribute to such mismatches, not the 
least of which 1s inadequate funding. Nevertheless, the absence of a function- 
ing information system 1s a familiar deficiency. When essential drug needs 
can be accurately anticipated in advance, the economies of bulk purchasing 
are maximized and the expense of emergency shipments minimized. However 
accurate estimates of future drug needs can be made only if inventory Saanede 


are conscientiously kept, consumption reports regularly prepared, 


and cha 
in drug needs foreseen. iad 


Thus, an important function of the individuals involved in drug procurement 


1S promoting the development and maintenance of i 
. informat 
use and public health. 1on systems for drug 
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Other Components -- In addition to personnel, procedures, and an ieearmer +2° 
LSS ~ ~ ~ * 
system, procurement activities require adequate funds, facilities, equipment, 


procurement staff is not obtaining low prices, 
then it is imperative that the 
t process be assessed. 


and organizational structure. If Proc 
prompt delivery, and high quality in its work, 
adequacy of all of the components of the procuremen 


4. RELATIONS WITH DONORS 


For some programs, especially new ones, a major source of drugs or funds 
for the purchase of drugs is donations from international agencies, bilateral 
aid programs, and charitable groups. Such contributions are needed and 
welcomed additions to any program's resources. But these contributions should 
not be exempted from routine supply management activities. 


Uncertain delivery times, incomplete import documents, foreign-language 
labels with unknown brand names, odd package sizes, short shelf-lives, and 
other difficulties sometimes encountered with donated supplies consume precious 
staff time and may render some donations useless. To minimize such difficul- 
ties, several actions can be taken by the government officials charged with 
procurement. 


First, it should not be assumed that donor agencies or their supply 
sources are aware of specific supply requirements. Although there may not 
be a formal contract established, a letter can serve to inform donors of 
specific supply requirements with regard to packaging, labeling, or 
shelf-life, for example. 


Next, if donated items come with certain restrictions (e.g., non-hospital 
use only), these restrictions need to be recognized in advance so that necessary 
arrangements can be made for fulfilling needs not supplied by the donors. 


Finally, when shipments of donated supplies are expected, the status of 
these shipments should be monitored in much the same way that purchases from 
commercial suppliers are monitored (see Chapter III.B.). 


Dds ORGANIZING PROCUREMENT ACTIVITIES 


Figure III.A.3. depicts one way in which the activities in the procurement 
cycle can be organized and assigned to individual units. The organizational 
structure in Figure III.A.3. assumes the presence of several government 
committees as well as separate functional units for planning, procurement 
import ation, inventory control, and medical stores. Whether the Sune Cane 
rae ee «cd supply director or, as in some countries, a ae 

everal different ministries, the basic sequence of the pro 
cycle should proceed in a coordinated , ’ poee ie 
and medical stores are considered in seckiontitc. tinea ee 
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SUMMARY 


Procurement is defined as the process of acquiring supplies. The three 
procurement sources are purchase, donation, and manufacture 
Phin es ao aachis peace | 


Most of the important decisions and actions which determine the types 
of drugs available, the quantities obtained, the prices paid, and the 
quality of drugs and packaging fall within the Procurement cycle. 


Procurement is a cyclic process which requires a sequence of steps, 
the timetable for which should be clearly specified and closely followed. 
Steps in the cycle are: 


(1) Review Drug Selections 

(2) Determine Quantities Needed 
(3) Reconcile Needs and Funds 
(4) Choose Procurement Method 
(5) Select Suppliers 

(6) Specify Contract Terms 

(7) Monitor Order Status 

(8) Receive and Check Drugs 

(9) Make Payment 
(10) Distribute Drugs 
(11) Collect Consumption Information. 


The objectives of a well-managed procurement system are to: 


acquire needed supplies as inexpensively as possible; 

obtain supplies of high quality; 

assure prompt, dependable delivery; 

distribute the procurement workload to avoid periods of idleness 


and overwork; 
optimize inventory management through wise procurement procedures. 


The structural components necessary for procurement include trained 
personnel, well-designed procedures, a functioning information system, 
a suitable organizational structure, and adequate funds, facilities, 
and equipment. 


Although donations are welcomed additions to program resources, they 
should not be exempted from routine supply management activities. 
Procurement officials should: 


e inform donors of supply requirements in regard to packaging, 


labeling, shelf-life; 
© anticipate donations, to fulfill unmet needs through other means; 


@ monitor shipments of donated supplies according to routine 
procedures. 
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How to Buy: Procurement Methods and Terms 


The primary function of the chief procurement officer is to obtain the 
needed items, at the right time, in the correct quantities, and at the most 
favorable prices possible. When a requisition has been initiated by the 
inventory control unit, it is the responsibility of the procurement unit to 
Systematically seek out suppliers, select a reliable Supplier, arrange an 
attractive price, and secure a firm supply contract. 


The three import ant elements of the procurement process which will be 
discussed in this chapter are: 


(1) Method -- Drugs can be purchased directly from suppliers at a pre- 
established list price, directly from an individual supplier after 
negotiations of more favorable terms, through an open or unrestricted 
bid (tender), or through a closed or restricted bid (tender). The 
choice of method has significant effects on price and on the time 
required to arrange a contract. 


(2) Contract Terms -- The supply contract establishes expectations regarding 
payment, quality standards, product specifications, delivery dates, 
and cther supplier responsibilities. Careful specification and close 
enforcement of contract terms contribute greatly to procurement 
efficiency. 


(3) Order Status -- After specific terms have been agreed upon with 
individual suppliers, the procurement unit continues to follow the 
progress of an order through communication with the supplier and, if 
necessary, the shippers, until drugs have been received at the port or 
warehouse. 


The timing of purchasing activities should follow an established pattern. 
Purchases can be made annually, every two to six months, or almost continuously, 
with orders for a small number of items being placed weekly. The procurement 
pattern is closely linked to the inventory control system; therefore, topics 
concerned with the frequency of procurement or the quantities purchased are 
covered separately in Chapter IV.B. 


Procurement Costs 


The cost of purchasing a drug has two obvious components, the price 
paid to the supplier and any intermediaries and the cost om operating the 
procurement unit. Both of these costs are visible costs’ and normally 
vary considerably with different purchasing methods. In selecting procure= 
ment methods and patterns, procurement officers need to consider the effect 
of their decisions on both the cost of the drugs and the cost of performing 


procurement functions. 


sider only these visible costs. 


t too often purchasing managers con : : : 
ge : hich are hidden in the supplier's 


There are, in addition, a number of costs w 
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ASSESSMENT GUIDE 11.B. 
Purchasing Activities 


. 9 ; 
What type of purchasing methods are used? Direct procurement: Negotiated 
a b 


 d 
procurement? Restricted tender? Open tender? Other methods? 


9 
Who determines the purchas Lng methods? Are the methods based on law! 
Government policy? Ministry policy? Habit? 


Who is responsible for selecting suppliers? On what bagag. ave the sup~ © 
pliers selected in processing open and restricted tender bids? Is a merit 


rating system used for evaluating supplier performance? 


Have the persons engaged in purchasing been provided with training in this 
field? 


What contract terms are suppliers expected to adhere to? Do these terms 
provide sufficient protection from common difficulties such as late a 
deliveries, inadequate drug labeling, short shelf-lives, and poor quality? 


When supply contracts are prepared, are the trade terms, payment terms, 
and clauses concerning the currency of payment favorable to the supply 
program? 


Do suppliers frequently refuse to supply an item for which they have won 
the contract, or do they default on an order? Are any financial guarantees 
required when bids are submitted? When contracts are awarded? 


Are significant quantities of drugs discarded because drug quality or 
packaging standards were not established in the contract and enforced? 


Is the purchasing department expected to purchase drugs within a specific 
period of time? For example, within a single fiscal year? 


Is there any systematic method of evaluating the status of outstanding 
orders? Is there a system of providing information to other units, such 


as inventory control, wharf, and distribution, regarding the status of 
outstanding orders? 


past and future performance. The hidden costs, which can significantly 
increase the ultimate cost of purchasing a product, usually result from the 


poor quality of drugs supplied and failure to meet delivery terms. Specific 
hidden costs include: 


@ Panic buying or alr-freighting at higher cost, whenever a critical 


drug 1s shipped late or the supplier completely defaults on an 
order. 
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e Replacement costs when goods are lost or discarded because of poor 


packaging, improper shipping conditions, rapid spoilage, or short 
shelf-lives. 


e Storage, port charges, and administrative expenses incurred when 
proper documentation is not included. 


e Transportation costs when goods are delivered to the wrong port. 


e Health and economic costs of stockouts resulting from delay or 
default on delivery. 


e Higher drug costs when late or damaged shipments require medical 
workers to use more expensive alternative treatments. 


® Replacement costs for short-packings, diluted liquid medications, 
wrong dosage forms, etc. 


The potential impact of hidden costs on the total cost is illustrated in 
Figure III.B.1. In this example, Supplier A has quoted a lower price (visible 


Figure II1.B.1. 


Impact of Hidden Costs on Total Cost 
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; . i c 
cost), but losses and additional expenses resulting from BUpe thes ee ot tae 
mance ultimately raise the total cost above that for Supplier b. ; : se 
of suppliers with varying technical and commercial backerann, ey eh Rare paced 
particular orders and their quoted prices will vary considerably; e + saber 
unit must not be guided only by the visible costs, but must consider al 2 
costs as well. The presence or absence of certain contract terms may influence 
hidden costs. The use of a merit rating system to monitor supplier per formance 
may expose them, and thus greatly assist the purchasing function (see Figure 


II1.C.4. in Chapter III.C.). 


Procurement Staff 


Since drug purchases consume a very large proportion of the total 


budget of a health ministry in a developing country, purchasing is an impor- 
tant function, and should be carried out by experienced and competent staff. 


1. PURCHASING METHODS 


For the purchasing department to carry out its functions effectively, it 
is necessary to select the most appropriate purchasing method for each drug. 
The four purchasing methods available to a public supply program are: 


e Open tender (unrestricted bid) 
e Restricted tender (closed bid) 
e Negotiated procurement 


e Direct procurement 


Details regarding these four methods, in terms of their operation, 
advantages, disadvantages, and conditions favoring their use are given below. 


A brief description of each method and comparison of their characteristics 
appears in Figure II1.B.2. 


a. Open Tender 


Open tendering is a formal procedure by which quotations for the supply 
of a drug under its medical (generic) name are invited from any manufacturer 


or his representative on a worldwide basis j +3 
a : subject to the terms and cond 
specified in the tender invitation. itions 


Conducting an Open Tender 


The process of open tendering generally follows a specific timetable 
an example of which is given in Figure II1.B.3. Once specific drug needs’ 
determined and the technical specifications (medical name, dosage eae, Ss are 
Size, etc.) have been prepared, the tender is publicly ot ieee The Bera tee 
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Figure I1!.B.3. 


Procurement Timetable for an Open Tender 
ee eee eee eo 


Number of Weeks Activity 
WEEK 0 Procurement Cycle begins. 


Consumption records reviewed and procurement 
requirements determined (4 weeks). 


WEEK 4 Call for Offers announced. 


Open period for suppliers to submit 
offers (6 weeks). 


WEEK 10 Closing date. All bids due. 


Offers are collated and, where necessary, 
samples are evaluated (8 weeks). 


Tender board selects suppliers for 

WEEK 18 each product (1 week). 

WEEK 19 Letters of offer sent to suppliers, bank 
guarantees obtained (4 weeks). 


WEEK 23 All contracts signed. 


Production and shipment by supplier 
(20 weeks). 


Drug deliveries begin. 


WEEK 43 


5 
a rugs received and checked (1 week). 


Drugs ready for distribution. 


i 
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offers. This announcement may be in the form of 

tion of all drug requirements with detailed techn 
simply be a short notice which requires potential 
procurement unit for the detailed descri 
PE. G7 


local Or international publica- 
1cal specifications, or it may 
Suppliers to write to the 

ption of drug requirements (see Chapter 


The latter method saves publication costs on the initial announcement d 
has the added advantage that suppliers requesting further information ca gan 
provided with standard forms on which to submit their bids. Use of pega: 
can greatly speed and simplify the process of preparing bid comparisons (“echn 
ule of Tenders", see Figure III.C.6.). “a 


_ The Call for Offers, also known as an "invitation to quote" or "invi- 
tation to tender" is designed to suit individual program needs. The following 
information should generally be included in the form used: 


@ Complete product specifications, including any special packaging 
requirements; 


@ Realistic delivery date; 


@ Listing of or reference to the contract terms to which the supplier 
will be expected to adhere; 


e Closing date for receipt of offers by the Procurement Unit; 


® Request for the supplier to suggest suitable cost-saving alternatives 
(well-established, reliable suppliers can be of great assistance in 
this regard). 


The length of the open period (time between the call for offers and the 
closing date) should be specified in the procurement regulations and varies 
from country to country between four and eight weeks. A longer open period 
lengthens the lead time for obtaining needed drugs. On the other hand, it 
increases the number of offers received. Obviously, if a program is having 
difficulty attracting enough bidders, a longer open period may be beneficial. 


To avoid price manipulations or accusations of price manipulations, 
the procurement unit must adhere strictly to the closing date. On this date all 
bids are publicly opened and posted. The procurement unit staff then prepares a 
Schedule of Tenders to allow side-by-side comparison of the offers by the staff 
and the tender board. The Schedule of Tenders should include only those suppliers 
who have satisfactorily met the basic requirements related to the drug descrip- 
tion, strength, pack size, delivery date, etc. Prices must be converted to a 
common currency and adjustments made for differences in trade terms (e.g., 
adding freight costs to those bids which do not include freight expenses). 


After the Schedule of Tenders is prepared, the selection of specific 
suppliers proceeds as described in the next chapter (Chapter III.C., sect ion 4.) 
and supply contracts are awarded. When the supplier is selected, it is useful 
to note the supplier's name and the names of the next two preferences on the 
Schedule of Tenders, thus avoiding the need for the tender board to meet again 
if the supplier to whom the award was originally made cannot fulfill the 


order. 
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Some countries allow or require an appeal period in which rejected suppliers 


may request reconsideration by the tender board. The ultimate effect of an 
appeal period on drug prices and quality is not known, but 1C certainly can slow 
the procurement process. Therefore, 1f there 1S an appeal period, 1t should 
probably be limited to a few days. 


Comment 


The process of open tendering offers the possibility of significantly 
lower prices and is feasible if there is a sufficiently large number of 
reliable manufacturers available. If the number of potential suppliers for 
each drug is small, this method would not be economical in terms of staff 
time. Since the amount of staff effort required to operate an open tender 1s 
great, the drugs which are bought through open tendering should be carefully 
selected. 


A second problem faced with open tendering is that of assessing the 
technical and commerical capabilities of individual suppliers. Supplier 
selection cannot be determined only by price. Methods of evaluating new 
suppliers and of monitoring the performance of current suppliers are con- 
didered in the following chapter. Although open tendering may achieve the 
lowest prices, it carries the greatest burden in terms of supplier selection 
and quality assurance. 


Db. Restricted Tender 


. In a restricted tender -- also termed a closed bid or selective tender ~~ 
a limited number of suppliers are allowed to submit their quotations for the 


supply of a drug under its medical (generic) name. Normally the number of 
suppliers is limited to about ten. 


It is not worthwhile to call worldwide tenders for certain drugs due to 
the limited number of manufacturers producing them. For other drugs, quality 
is of such importance that only a limited number of well-proven suppliers 
would be considered. It takes time to develop a large enough list of reliable 
drug suppliers to purchase by this method on a regular basis. 


Use of restricted tenders is dependent u 

pon a supplier registration 
system (see Chapter III.C. and Appendix III.C.4.) or a system of established 
supplier prerequisites. Once prepared, lists of eligible suppliers need to be 
approved by the tender board and continually reviewed and updated 


, With restricted tenders, the procurement office sends a "Call for 
as er Call nb Offers'' to approved suppliers and requests offers from 
uppliers. Requests are often limited to those it indivi 
ual supplier is known to provide in bulk iti et ie 
, quantities for public health 
Suppliers are given a deadline by which they must pebeetid. Offers ie then 
compared as they would be in an open tender (see Chapter III.C.) 2 
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we 1l-known, restricted tendering markedly expedites the entire 

process and, with five to ten suppliers invited to bid on each — 

item, drug prices may be the same as those obtainable through a ae 

Restricted tenders can reduce the lead time by two months = since “gal f 
’ oO 


processing orders is reduced, and the 
lessened. : complexity of calling for quotations is 


In instances where a drug is not normally purchased by this method 
it can be used where delivery is urgently required. In such a sitearion a 
few reliable suppliers are picked from experience with recent open tenders 


e. Negotiated Procurement 


In negotiated procurement, the buyer approaches a small number of 
selected potential buyers and bargains with them directly to achieve specific 
price or service arrangements. Although the negotiation process is usually 
based on some form of competition among suppliers, it can involve negotiation 
with only one firm. 


Negotiated procurement is sometimes used for long-term supply contracts. 
When entering into such contracts, a great deal of care should be exercised in 
drawing up the terms and conditions governing the contract. For example, it 
may be difficult to make accurate forecasts regarding drug requirements; 
this is especially so in instances where long-term forecasts are involved. 
Therefore, introducing a certain degree of flexibility to the question of 
order quantities in the form of a minimum and a maximum would certainly 
help. 


This method of purchasing not only benefits the buyer, but the manu- 
facturers too can profit by it. For example, it helps the manufacturer to 
plan and optimize his raw materials purchases and production schedules. Some 
portion of this benefit is normally passed on to the buyer in price breaks. 
However, much depends on the bargaining powers and skills shown by those 
negotiating on behalf of the buyer. 


In addition to obtaining a lower price, the lead time for delivery 
under this method is often less as it avoids many formalities such as calling 
for quotations and comparing suppliers. In spite of its logical attractions, 
negotiation may not always be an option, since administrative and financial 
regulations may not permit government programs to enter into contracts which 
are valid for more than a year, or to enter into such negotiations with 
suppliers. Nevertheless, whenever health care providers require drugs which 
are available from only one source, it is worth attempting to negotiate a 
price which is more favorable than the standard retail or wholesale price. 


d. Direct Procurement 


The simplest method of procurement is direct purchase from a single : 
supplier at his quoted price without previously requesting age + es 
potential suppliers. For single-source drugs (generally those un apt 
for which no licensing agreements exist to allow other firms to rag =" ure 7 
the drug), the buyer usually has no choice but to adopt this method. In suc 
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. . M4 T- 
monopoly situations, there 1s little the buyer can do to otain a more favo 
able price, except to enter into negotiation with the supplier. 


Although direct procurement usually involves a minimum of ine: a ee 
effort, prices are generally much higher and, therefore, this metho i 
reserved for single-source drugs, low-price and smal 1-volume items, an e.: 
emergency purchases when time does not allow for negotiation with potentia 


suppliers. 


When drugs are purchased through an international procurement service, 
it is generally a direct purchase from the viewpoint of the public procurement 
unit, since the price is established by the procurement service. 


e. Choosing Procurement Methods 


In many government programs the procurement methods are mandated by 
law or by government regulations, in which case the preceding discussion will 
serve only to help procurement staff to understand the system that they must 
use. When the system is not so rigid, there exists the possibility of altering 
existing practices to better serve the procurement function. Country Study 
III.B.1. describes the purchasing patterns followed by several public drug 
supply programs. 


Figure III.B.4. summarizes the flow of procurement decisions involved 
in determining first whether drugs will be purchased, and, if so, the method 
by which they will be purchased. It is important to recognize that not all 
drugs need to be purchased by the same method, nor must a drug which is 
purchased by negotiation on one occasion be purchased the same way on future 


occasions. The choice of procurement method should aim at achieving the 
following objectives: 


(1) Obtain the lowest possible purchase price. 
(2) Assure supplier reliability, both in terms of quality and service. 
(3) Minimize the opportunity for illicit influences on procurement decisions. 


(4) Achieve the above objectives with the least possible professional and 
clerical staff time and within the shortest possible lead time. 


Some of these objectives are obviously in conflict with others and there 
1s no simple way to determine when the overall balance of factors favors one 
Procurement method and when it favors another. The comparison of purchasin 
methods in Figure III.B.2. should help in making such decisions. , 


The use of specific monetary cut-off points for direct 
tender purchases is useful (see Country Study III.B.1.) 
cut-off points are reasonable in the context of the inte 
and the structure of the country's drug needs. 
technical, guidelines for picking procurement me 
VI.B. on cost-reducing strategies, 


negotiated, and 
provided that the 
national drug market 
More specific, but somewhat 
thods are discussed in Chapter 
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Purchasing Patterns of Selected Countries 


Honduras -- The Ministry of Health has two categories for pharmaceutical purchases. Eighty percent of 
: funds are reserved for purchases made at the central level. The remaining 20% 1s divided up 
The directors of these organizations use the 


available ts 
among the eight health regions and national hospitals. 


funds at their own discretion to respond to immediate needs. 


The Ministry makes one major pharmaceutical purchase annually. The central warehouse maintains a yee 
tinous inventory of its own stock using stock record cards. Information on stock levels at =: big 
subregional facilities is not usually available. The Directorate of Administration determines the types 
and quantities of supplies required and the Division of Procurement prepares the request. The request 1s 
then forwarded to the Proveduria Nacional or the government's procurement agency. National purchases are 
made directly for orders less than U.S.$5000 and by open or closed bid for orders over U.S.$5000. Purchass 


by regions and national hospitals are normally done directly. 


The Ministry is legally obligated to make its annual purchase through the Proveduria. Two commonly heard 
complaints are that the lead time for delivery is too long, often exceeding a year, and that the Provedur 1. 
does not purchase according to the specifications requested. The slow service is especially disruptive 
because, once the Ministry obligates its funds for pharmaceuticals, this money is beyond reach. When 
stocks run low special budgetary arrangements have to be made for emergency purchases. This inevitably 


has a negative effect on program plans. 


Tanzania -- In the past the majority of purchasing was done through the British Crown Agents. Recently, 
an increasing proportion has been done through The Ministry of Health's Central Medical Stores (CMS), 
using a combination of open tenders, direct purchases, and international purchasing agents. Multi-source, 
high consumption drugs are purchased through internationally publicized open tenders. About one-third of 
the drugs are purchased directly from suppliers at established list prices, the principal supplier being 
the government affiliated National Pharmaceutical Company (NAPCO), which is also the chief importer of 
commercially sold drugs. Single-source drugs, multi-source drugs whose availability is limited for other 
reasons, and low-consumption drugs are purchased through international purchasing agents such as the 
British Crown Agents and the International Trading Agency for Tanzania in Holland. 


Tendered items are generally purchased once a year, with arrangements made for 2 to 4 divided deliveries. 
The remainder of the drugs are purchased twice a year, generally once early in the year with an adjusting 
purchase later in the year. The local purchases from NAPCO occur during emergencies, when the CMS has run 
out of an essential item, or when foreign exchange is limited and the government wishes to buy drugs which 
are already in the country. 


Malaysia -- A perpetual inventory is maintained on a card file, which is updated daily with the issuing an 
receiving forms. Under a system of scheduling indenting, a different inventory category is reviewed each 
month, and a list of items and quantities for purchase is prepared. One month, for example, the inventory 
of all raw materials used for production will be reviewed and the purchasing process initiated. Finished 
dose pharmaceuticals (injectables, tablets, capsules) are reviewed and ordered twice a year. The average 
lead time for orders is about 12 months. For items with an estimated value of about U.S.$12,000, purchas- 
ing can be done through restricted tender, whereby a minimum of 5 bids must be solicited from known 
suppliers. Above that amount an open tender is required. Tenders are publicized through the local paper 
and through Malaysian embassies overseas. Detailed specifications and bidding forms are provided for 


potential suppliers. Once offers are received they are collated and presented to weekly meetings of the 
Tender Board for supplier selection. 


Costa Rica -- The purchasing process for the Social Security Fund is based on a continuous computer-based 
inventory and occurs throughout the year. There are approximately 50 purchases per year of about ten to 
twelve items each. The computerized inventory is updated daily with the records of all receipts to and 


issues from the Central Warehouse. The status of any product can be ascertained instantaneously on a 
screen or a printout. 


Every three weeks, roughly, a computer listing is produced which gives the approximate expected durati 
of the current stock at the current consumption rate. This listing then determines when oilers ea 
initiated. Experience has shown that an 8 month lead time is about right for dru urchases ied 

are usually initiated when the current stock reaches an expected duration of 8 to 9 eae are 


Items with an estimated purchase price of less than 
between U.S.$1,000 and 5,000 are bought through priv 
more re | aon ae are purchased through public bids (open tenders) Direct purchase of orders 
over U.S.51,000 is used only in emergency situations The i idl 
| ? , public bids are trul ublic i 
bids are widely published: bids are opened publicly and results are published ities ae 
j is 


awarded, other suppliers have 45 days to a isi 
: ] r ppeal the decision. ili i i i 
12 items is allowed on any one public bid. ao Processing, a maximum of 


U.S.$1,000 are bought directly, items costing 
ate bids (restricted tenders) and items costing 


Figure II1.B.5. 


Sample Drug Supply Contract 


Terms 
Price 


Payment 


Quality 


Specifications 
Cold Storage 
Performance 


Bond 


Default 


Delivery 


Indemnity 


Packaging 


Expiry Date 


Unique 
Identifiers 


Import 
Documents 


10. 


11. 


12. 


13. 


14. 


15. 


MINISTRY OF HEALTH 
DEPARTMENT OF MEDICAL SUPPLY 
GENERAL CONDITIONS OF CONTRACT 


Quotations are C.I.F. Port Seatown unless otherwise stated 


The contract price is fi i i 
rm and payable in national. curr i 
i , ency at the i 
parity rate - 
be = are Sees of this contract award. If the contract price is Le to Pires 
_formula for such variation must be stated in the offer. Any subseque af ri 
variation must be requested in writing and approved prior to delivery bay Sc 


Payment will be made in National Currency on arrival of goods at Port Seat i 

Office shall have the right to inspect all goods prior to authorization of erat 
to reject goods which do not conform to all clauses of this Contract ; 
will be returned to the Supplier at his expense. - 


} Payment and 
Rejected supplies 


= alate conform to acceptable pharmacopoeial standards as specified in the 
upplier's original offer. The Supplier shall furnish with each consignment a Certificate 
of Quality issued by the Supplier's national drug regulatory agency or by an independent 
quality control center previously approved by this Office. eye 


All external and internal containers should be labeled wit 

strength, and quantity of the item enclosed. All labels pc gma beg 
Non-Proprietary Name specified in the Call for Offers. Any expense involved in pri re 
external or internal containers will be charged to the Supplier. Supplies not pr “4 
labeled may be returned to the Supplier at his expense. pricks! 


Supplies should conform to the specifications listed in the Call for Offers. Alterations 
or os specified in the Supplier's original Offer are acceptable unless otherwise 
stated. 


Items, such as vaccines and insulin, which require cold storage should be shipped 
CHAMBER CARGO and labeled. i ; eee 


The successful tenderer may be called upon, within one week after acceptance of the 
tender, to deposit an amount equal to 2-1/2% of the total value of the offer. This amount 
will be forfeited if the contract is not completed within the time limit and to the 
satisfaction of this Office. 


Should the Supplier fail to: 
(a) deliver the supplies by the specified date or to the specified port; or 
(b) replace, within time limited by this Office, any rejected supplies; or 
(c) comply with each and every other condition of this Contract; 
the Government may do either or both of the following: 
(a) after notice to the supplier, nullify this Contract and obtain needed 
supplies from other suitable sources; 
(b) recover from the Supplier any losses sustained by this Office 
resulting from the Supplier's failures. 


Delivery of supplies shall be made when specified in the Call for Offers, unless an 
alternative delivery date has been agreed upon in writing. 


The Supplier shall indemnify this Government against all claims and the cost of defending 
or settling such claims which are related to patent rights, trademarks, designs, and 


royalties. 


cked in immediate and external export containers, suitable to withstand 
rough handling in transit and storage under tropical conditions. The humidity will be 
between 75% and 100% and high temperatures will be 80° to 90°F. On arrival at their 
ultimate destination within the country supplies should be free from damage. Containers 
should be sealed in a manner which makes tampering with the pack during transit easily 
detectable. The Supplier shall be liable for all loss, damage, or expense due to insuf fi- 


cient or unsuitable packing. 


Supplies must be pa 


e Call for Offers, all items which have a shelf-life must 


Unless otherwise specified in th 
lies are received and accepted by 


show dates at least 2 (two) years from the date that supp 
this Office. 
All immediate and external containers should bear the words, "Ministry of Health" and all 


tablets and capsules ordered in quantities in excess of 500,000 must be embossed with the 
letters "MH" on each tablet or capsule. Applications for exemption from this requirement 


must be made at the time Offers are submitted. 
ble for providing this Office with all documents necessary for 


lies and clearing them from the port of delivery. The Supplier 
osses incurred by incorrect, incomplete, or 


The Supplier is responsi 
taking possession of supp 
shall be held accountable for any expenses oT 1 
late provision of documents by the Supplier. 
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e. CONTRACT TERMS 


cialized function requiring a great deal of 


‘fication of the drug, 
» er. Details such as the specifica 
ars oh Sememeee OF Che ee last date of shipment, etc. are 


kin 
uality standards required, type of pac g, | 2 of ner 
all Me important. Im some cases, even a slight deearren Sam Fie ppees Free 
lier will cause su 
f a drug or a delay in shipment by the supp 
Awad pi ett es penga. On the other hand, if the procurement office places 
a special order and then tries to revoke or deny the order, the supplier may 


have trouble selling this consignment of drugs to another user. 


The purchasing of drugs 1s a spe 


Therefore, in international trade, both the buyer and the seller arf —- 
protected by a written contract. Those involved in purchasing drugs e e a4 
of public supply programs should become familiar with such contracts. Impor 
tant contract terms are discussed below and an illustrative contract 1s shown 


in Figure III.B.5. 


In many cases a supply contract serves as a statement of terms and 1s 
distributed with the call for offers. It is a condition under which a 
supplier may submit a bid, then, that he is willing to accept all of the 
publicized contract terms. 


- Trade Terms 


Between the supplier's factory and the government's warehouse are a large 
number of activities and expenses involved in the transport of drugs and in 
safeguarding them from various risks. The division between buyer and seller 
of the costs and responsibility for making delivery arrangements is determined 
by the trade terms. Trade terms, which have evolved over many years, were stan- 
dardized by the International Chamber of Commerce in 1953, when it published a 
set of interpretations which have become known as "Incoterms 1953" (see chapter 
references). Figure III.B.6. summarizes the four trade terms most commonly 
used for government supply programs and Appendix III.B.1. summarizes buyer and 
seller responsibilities under all trade terms. 


The specification of trade terms -- usually done by the buyer -- 1s 
important Since it determines the cost and, to a lesser extent, the speed with 
which drugs are delivered. Of the four terms listed in Figure Lipss. 6. Cll. ee 
terms require the least amount of expertise and knowledge of international 


trade on the part of the procurement office. For this reason, C.I.F. terms are 
generally preferable for new programs. 


Large governments sometimes provide their own insurance, making C. & F. 
terms more attractive. For many developing countries, transportation routes 
are limited and economical delivery of goods from overseas requires a detailed 
knowledge of these routes. If a supplier is chosen who is unfamiliar with 


local trade routes and the procurement office is experienced in this, then 
F.O.B. terms may be preferable. 


In general, the freight cost is about 10% and insurance about 1% of the 
F.O.B. cost. Even if C.I.F. prices are used, buyers often insist that freight, 
insurance, and F.0.B. rates be indicated separately. The contract may require 
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that the F.0O.B. portion remain unchanged, but that the C.I.F 


adjusted for actual freight and insurance costs. Pesca Pe 


Figure II|.B.6. 


Comparison of Common Trade Terms 


oy 


ee, ee a 


SUMMARY OF 


TERM RESPONSIBILITIES ADVANTAGES DISADVANTAGES rg 


ee i a en ee 


G.).F. The seller covers On the basis of Sometimes it is The 
(cost, all charges up to the such a quotation less expensive for te 2s, elle gis 
insurance, arrival of the vessel it would be possible the buyer to acquire Pes cca 98 
freight) at the buyer's port. to establish a the insurance directly Be Eade ed 
This would include letter of credit. or to insure through Sg 
the F.0O.B. price, a government agency. 


freight, and insurance. 
Most buyers insist on 
obtaining a breakup of 
the total C.I.F. price 
into F.O.B., freight, 
and insurance 
components. 


ee a Se eee 


C.&.F. This price covers Does not reflect the Useful if the buyer 
(cost the cost of the cost of insurance. wishes to insure 
and goods up to the If prices obtained the goods himself. 
freight) point of shipment, from different manu- 

i.e., the F.O.B. facturers are to be 

price, and the cost compared, it may be 

of freight. necessary to make a 


suitable adjustment to 
the C.&.F. price to re- 
flect the C.I.F. price. 


F.O.B. This is the price of These terms are rarely Useful only if 

(free on a product when it has quoted in practice the buyer can 

board) reached the point of for imports. Difficult arrange insurance 
shipment. This would for buyer to arrange and transportation, 
consist of the exworks transportation for and can do so less 
price together with any foreign shipments. expensively himself. 


inland transportation 
costs involved in 
bringing the goods 
from the factory 

up to the port. 


a a 


Exworks This is the price of Usually useful for These terms are Use ful when the 
(at the a product when bought local sales. rarely quoted in buyer himself 
factory) from the factory practice where would make arrange- 
itself and does not goods have to be ments to collect 
imported. the goods from 


include transporta- 
tion costs or in- 
surance charges. 


the manufacturers 

or entrust this 

task to a third 

party. 
i 


a 


130 Ill. PROCUREMENT 


b. Price and Currency 


A difficult problem in international compet itive bidding eee wa tee se 
contracting is that of currency conversion for bid comparison an Be Ue ay: 
fae paement. The policy of the procurement Upas with regard to t e rps seb 
have an important influence on the willingness of suppliers to parficip 


on the prices quoted. 


Bid Comparisons 


Various methods exist to allow price comparisons among many tenders. 
The International Bank for Reconstruction and Development (IBRD) Guidelines 
risons should be based on the official rates of exchange 
prevailing on the days bids are opened, with the stipulation that the rates 
applying at the time of award should be used, if these rates have changed from 
the time the bids were opened. The following table illustrates how this rule 
would be applied to compare bids from the Suppliers A, B, C, and D:* 


suggest that compa 


Value of Bid in Local Currency on: 


Date of Bid Date of Bid Date of Date of 
Bid: Submission Opening Award Payment 
eee a a EE ee 
A (in DM) 9.00 $ 9.90 $ 9.90 $ 9.90 
B (in Yen) 9.60 9.60 10.08 10.08 
© Cin U.S.$) 10.00 10.00 10.00 10.00 
D (in It. Lira) 10.60 10.60 10.07 9.57 


On the date of bid submission, Supplier A had the most favorable price (9.00), 
but this was irrelevant, since Supplier B had the most favorable price when 
the bids were opened (9.60). However, according to the IBRD Guidelines, 
Supplier A would ultimately be awarded the contract, since its bid was the 
lowest on the date of the award. Changes in parity subsequent to the bid 
award resulted in Supplier D having the lowest bid at the time of payment. 
However, 1t would be purely speculative to attempt to anticipate changes in 
parity, and such speculation should be avoided in public procurement. 


Z ee IBRD rule 1s followed or an alternative rule is adopted, the 
policy for bid comparisons should be clearly stated and adhered to consistently. 


Payment Currency 


ae ae Speci Sy aaa currency of payment , which is generally the 
Ce ae ies ae S currency, or a third currency widely used in 
Sea eUpelicr's wee M or U.S.$). Some authorities recommend payment 
ASME A With chan ency because it does not place the speculative risks 
ofME os the at.. - the parity rate on the supplier. If such risks are 
» DY requiring payment in local currency, then the 


CS <.  e 


* Comparison adapted from Westring, 1977, p. 19 
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Suppliers are forced to include a contin 
raising their prices. In other words, 

local currency makes the cost of a drug 
office, but it is likely to raise the to 


gency factor in their prices, thus 
Specifying that payment will be made in 
more predictable for the procurement 
tal cost of drug supplies. 


Where procurement offices are required to purchase Supplies with prices 
expressed in their own currencies, the added cost of this "contingency factor" 
can be avoided by guaranteeing to the supplier that he will be able to con- 
vert any payment into his own currency at the rate of exchange which prevailed 
at the time the bid was awarded. Such an arrangement would, of course, re- 
quire the official approval of the buyer's central bank, and it would be 
worthwhile only if the savings obtained by eliminating the supplier's need 
for a contingency factor were greater than the cost of paying for revaluations 
occurring between the time of awarding a bid and the time of payment. 


Fixed Prices 


Most pharmaceutical contracts are for products which are delivered within 
one year, and the supplier should be able to calculate his costs in advance and 
offer a fixed price (subject, of course, to the currency considerations just 
mentioned). Occassionally there is uncertainty about future trends in material 
costs, processing methods, supply quantities, or delivery period which might 


justify a fluctuating price. 


Negotiation of a favorable fluctuating price contract can be complex* and 
the Guidelines for Procurement Under World Bank Loans specify that, "No price 


adjustments should normally be provided for goods to be delivered within one 
year .''** 


& Payment Terms 


The contract must also specify payment terms. These may vary from 
supplier to supplier, depending on the supplier's experience with the govern- 
ment program and the supplier's own financial need. 


Letter of Credit 


The most common payment is by an irrevocable Letter of Credit, an inter- 
bank document stating that a certain sum of money is available for the seller 
to claim from his bank as soon as he ships a consignment and presents the 
required documents. Other trade documents are described in Chapter IV.C. 


Letters of credit can be costly for the procuring agency in terms of 


——E= 


* See Reisman, 1981, Chapter 2; Westring, 1977, Section A.3.4. 


** Paragraph 3.10, subparagraph 5, as reprinted in Westring, 1977, 


Document CE. 
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; tially 
this form of payment substan 
oe d banker's charges. -term 
anterese an lier's credit risk and may enable him to obtain short , 
reduces Ehe supp the supplier should be able to make a 


: . . 
c 


However, 


some variability in price due to such things 


Agreements which allow for can be handled with a supplementary 


as changes in freight and insurance costs 
payment or refund at the time of delivery. 


Deferred Payment (Commercial Terms) 


ller may agree, with the approval of their respective 
he time of delivery of goods, or deferred for a 

0. or 180 days. This is a form of credit buying and 
a be vee not to over-extend itself by contracting 
for more supplies than it can ultimately afford. Several programs have begun 
purchasing through favorable deferred payment terms and later, after defaulting 
on payments to their suppliers, are forced to use only letters of credit. 


The buyer and the se 
banks, to payment either at ¢ 


Deferred payment has the advantage of providing the buyer with leverage 
against substandard or incomplete deliveries. The buyer simply withholds 
payment until the supplier replaces the shipment or adjusts the bill. 


In comparing the total cost of using alternative suppliers, the "terms 
cost" should be carefully considered. The potential effect of the terms cost 
is demonstrated in this example: Supplier A requires a letter of credit and 
his agent is paid upon clearance of the goods from the wharf. Supplier B 
allows a period of 120 days (four months) from receipt of goods until payment. 
If the annual interest rate in the Purchaser's country is 12%, or roughly 4% 
for a four month period, then the ability to delay payment for four months is 
essentially a 4% savings. A method for calculating the terms cost is given in 
Kudrna, 1975 (see references). 


d. Quality Standards 


Most pharmaceutical products are manufactured in conformity with a 
pharmacological standard. It may be their own country's standard, or more 


universally known standards such as the British, United States, or Inter- 
national Pharmacopoeia. 


National or international quality standards are organized by generic 


Ngee: ag INN) name and not by the brand names of various companies. Where 
sted = a a identifiable in any pharmacopoeia, the manufacturer's standard 

7 “Oo be accepted by the buyer. It is useful for the supply contract 
to specify the range of acceptable standards. 


Drug contracts should also specify what type of documentation of quality 


ri ee rah III.D. considers quality control in greater detail and 
7 ‘ » for suppliers of uncertain reliability, a certificate of 

ia y € requested from an independent laboratory or from a national dru 

control agency, as outlined in the WHO Certification Scheme (Appendix IIL.D a.) 
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The supply contract is an essential link in an 


rosie y effective quality assurance 


e. Nomenclature and Labeling 
en ees Ng 


A great deal of confusion in drug Supply systems is generated by the 
multiplicity of drug names (see Chapter II.A.). Most drug products and 
certainly all essential or basic drugs have an International Nonproprietar 
Name (INN), which can be written in several languages. This is in cseence ani 
internationally recognized medical or generic name for a drug. In addition 
some countries have their own system of generic drug names which differs Pa 
the INN. Finally, for many drugs there is a host of commercial or brand names 
by which multinational pharmaceutical corporations and local enterprises 
market their drugs. 


To minimize confusion in the selection, procurement, distribution, and 
use of drugs, one standard nomenclature should be specified in the supply 
contract -- preferably the INN in the most acceptable language (e.g., English, 
Spanish, French). Suppliers can readily identify their products by the INN, 
but it is often extremely difficult and time-consuming for a procurement unit 
or central medical stores to determine, after-the-fact, the medical name for a 
drug which has been labeled with only an obscure brand name or a nationally 
determined generic name in another language. 


Specification of standard nomenclature is particularly important in 
supply agreements for donated drugs, since aid programs frequently receive 
drugs from a variety of commercial suppliers. Without standard labeling these 
donations may be more trouble than they are worth. 


All internal and external packaging should be labeled with the drug name, 
dosage, and quantity enclosed. 


£. Product Specifications 


In addition to specifying that all drugs should be labeled according to a 
standard nomenclature, supply contracts should contain a section for detailed 
product specifications. These usually correspond to the details provided in 
the call for offers or other procurement documents. They need not be repeated 
in the supply agreement, provided it is clear to all parties which specifica- 


tions apply. 


Product specifications indicate the dosage form (e.g., tablet, liquid), 
the drug content (the exact number of milligrams or say acceptable a = 
milligrams), and any special characteristics such as prolonges | aap » “in q 
a preparation and container suitable for humid environments, or in ern 
ly sealed polythene inners, large enough to be reclosed with a seal, 
containing 5,000 tablets, in tins with reclosable air-tight lids. 


g- Financial Guarantees 


In international trade it is sometimes difficult to be certain of the 
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i i ir obli a= 
reliability of suppliers. To encourage suppliers to live up to the g 
i * 
tions financial guarantees are required by some governments 
? 


or security deposits in the form of cash, 
Vy her negotiable bank document may 
>k, bank draft, state bond, or othe : ; 
ena at the time a bid is submitted. This security, which may be 1% of 
oe hue of the offer, is forfeited if the successful bidder withdraws his 


offer or refuses to agree to the announced contract requirements. Bid bonds 


are refunded when the award is announced and all suppliers have accepted the 


contract terms. 


Earnest money, bid bonds, 


Performance bonds, retention money, or other forms of security deposit in 
a negotiable fiscal document may also be required at the time a contract 1s 
awarded. This is to guarantee that the supplier who 1s awarded the bid 
fulfills all contract obligations. An amount of 2-1/2 percent is often used 
for this purpose, and rarely are deposits of over 5 or 10 percent required. 
The deposit is separate from documentation involved in the letter of credit 
and is returned only after goods have been received in the country and found 
to meet all contract standards and to be of acceptable quality. 


By requiring financial guarantees the government may reduce the number of 
bidders and indirectly cause the price of drug supplies to rise. To avoid the 
need for financial guarantees and the associated increase in prices, procurement 
officials may restrict their purchasing only to suppliers of known reliability. 
Reputable suppliers are not likely to renege on an offer or default on a 
delivery. Mechanisms for assessing supplier reliability are considered in the 
following chapter. 


Several large drug procurement programs include provisions for financial 
guarantees in their supply contracts, but require such payments only for new 
or previously unreliable suppliers. This appears to be an attractive compromise 


h. Delivery Date 


The date by which the seller is expected to ship the consignment is 
specified in the procurement agreement and is incorporated in the Letter of 
Credit. The implication is that the Bill of Lading, issued by the shipping 
i. and signed by the master of the carrying vessel, should be dated on or 

efore the last date of shipment specified on the Letter of Credit. 


The bank is prevented from accepti i i 
| pting a Bill of Lading dated after the 
last date for shipment, unless the buyer has agreed to the delay and the 


to (Of Credits Suitably extended. If orders are covered by import 


licenses issued by a Control] 
Gr of FI : 
from the Controller. mports, an extension may also be needed 


The term "delivery date" ; ’ 
dee y date” 1s usually used, but it really should be shipment 


ee Patent Provisions 
Bd AAR AE) 


Most new drugs enjoy patent rights for periods ranging from 2 to 17 
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years. During these periods, other sellers are Prevented fro 


and marketing these particular i m manufacturing 
Products wit 
holder. hout the consent of the patent 


Patent rights help the research-based multinational drug com 
recover the costs of drug development, but they are also ona gees 7 
these companies are able to maintain high profit levels on hale ae es 
The length of patents for pharmaceutical products varies from Mery tal 


e b 


Local patent laws are generally outside the realm of the minstry of 
health, but contract provisions regarding drug imports are not. Patent rights 
for such products may be handled in one of several ways, depending in nace 
local law and court rulings. The simplest practice is to place the responsi- 
bility for observance of patent rights on the supplier. One typical government 
drug supply contract specifies, "The contractor shall indemnify this government 
against all claims that may arise at any time on account of Patent Rights." 
With such contract provisions some programs have knowingly bought "pirated" 
products at lower prices and referred claims by the patent holders to the 
suppliers. Multinational pharmaceutical corporations have also been known to 
discourage the use of such products by underbidding the "pirate source" in 
future tenders. 


Contract provisions regarding patent rights are an individual program 
decision based on international and local legal and economic considerations. 


¥. Packaging 


Certain manufacturers, especially large scale producers, have standard 
packs. There are definite advantages in ordering standard packs and it is 
left to the buyer to adjust his pack sizes, wherever possible, to fall in line 
with the seller's standard packs. 


Packaging should be sufficient to withstand the climatic and transport 
conditions prevalent in the importing country. The supply contract can make 
this supplier responsibility explicit. 


k. Expiry Date 


Pharmaceutical products have varying "Shelf-Lives". The expiry date is 
specified by the manufacturer and may range from 6 months to over 5 years. 
The process of deterioration or diminishing efficacy of drugs is usually 
hastened under poor storage conditions. More details regarding this problem 


are included in Chapter III.D. 


Because of the length of time required for local distribution, supply 
programs often require that pharmaceutical products have a shelf life of at 
least two years from the time the product 1s received by the central medical 
store. It is sometimes difficult to obtain adherence to this provision, — 
particularly with donated supplies. Limiting purchases to reliable suppliers 
and requiring financial guarantees can reduce the incidenc 


e of short-dated drugs. 


Country Study /II.B.2. ‘ ; 
Monitoring Order Status in Sri Lanka 


the State Pharmaceuticals Corporation of Sri Lanka experienced 
on of time in the supply department was utilized to 


i ‘bution department to expedite work in connection with the 

a ore ements sae Oe Te as were conn taneae in short supply. This style of crisis 

ee yc ’ Pe cisely worse with time, and therefore the management took immediate steps to 

— whan all procedures used by the supply department. With a view toward improving perform- 

Ee vcyeatad ie lted from the fact that the supply department lacked an effec- 
> 


st problems resu t I pie 
tive system for monitoring and controlling outstanding orders and also was not in a position to expe 
work on urgent orders. 


During its first few years of operation, 


many problems in procuring drugs. A large proportl 


ed the importance of reorganizing this department and introduced new systems and 
procedures to improve performance. One of the important features of the new system was to provide each 
subject clerk in charge of drug procurement with a manually operated control box for planning and con- 
trolling procurement activities. The box contained cards arranged in three colors to represent the three 


classes of drugs according to the VEN system of classification. Such a procedure would help to assign 


high priority to Class V life-saving drugs in monitoring performance. Each box was divided into several 
compartments by the use of wooden separators to signify important stages in the lead time period. A card 


located in any particular compartment signified the presence of one or more incomplete functions assigned 


to that compartment. 


The management realiz 


Work packages were assigned to each compartment, and consisted of an important function in the supply de- 
partment itself, or a transaction required for related operations to continue in other departments such 
as wharf and inventory control. An entire work package had to be completed before a card could be moved 


from one compartment to a subsequent one. 


All cards initially had to start from the first compartment (with the necessary information entered in 
pencil so that it could be reused) and remained there until an indent had been posted to the supplier. 

It passed through all other departments until it reached the last compartment when it was removed from the 
box completely. 


In the case of partial shipments, a new card was introduced to represent the second installment and both 
cards were located in appropriate positions according to their order status. 


Cards used in control boxes had a number of small spaces equal to the number of compartments. These 
spaces were for the purpose of entering the due dates or the length of time for a card to remain in any 
given compartment. The subject clerks would enter the due dates in appropriate spaces in reference to the 
standard time allowed to a particular compartment whenever a card was transferred to a subsequent compart- 
ment. In case certain cards remained in a particular compartment for more days than specified by the due 
date, they would be transferred to the front of the same compartment and secured with a red rubber band 
indicating that the progress with respect to these drugs was far behind schedule. Subject clerks and 


supervisors were to review all such overdue orders with the manager in charge of the department so that 
some corrective action could be taken as early as possible. 


- seeir pte also entered any Special observations under the space allocated for remarks on the con- 
» Such as poor correspondence, significant deviations from particulars stated in the original 


indent, e.g. ; pack size, strength certifi i y i in 
. 5 1cates e . i i 
’ ’ tc This t pe of information would be useful 


FUNCTIONS/TRANSACTIONS TO BE CARRIED OUT BY SUBJECT CLERKS 
*(denotes a related function but not performed by a subject clerk) 


*Tender offers received. 


2. Extract : : , 
names of tenders meeting basic requirements and prepare a summary sheet 


3. Forward summarized tender schedul 
ard es t i i i 
eéreiticatele ee" © the technical manager for his comments regarding quality 
4. *Tender board decision. 
Se Cable notification of award. 
6. Prepare letter of credit, ind i 
le P ent, and, if necessar i 

; = eran reply to the cable award, post the {iliuet to scpolicteae 

’ os andard Letter No. 1 to supplier a i 
Py a. Pg Pproximately 3 days after completin 
a i py o indent to the inventory control unit, which enters i ney, “oe 

‘ Letter of credit dispatched to bank. : Weyer ea Order snC Raenee 
ll. Post Standard Letter No. 2 if applicable 


Post Standard Letter No. 3 1-2 months after No. 2. 
Provide information received from Letter No. 
unit, 

Post Standard Letter No. 4 to supplier; send cl 
Provide information received from Standard Lett 
control unit and wharf department. 

Check correctness of advanced documents with indents and forward them to the wharf department 
Follow up clearance of imports. : 
Record the issue of goods recieved note (GRN) and its reference number. 

Correspond with supplier regarding damages, short shipments, etc. 

Supply necessary data required by the merit rating system for supplier. 


3 regarding status of order to inventory control 


ose to time when goods expected to be shipped. 
er No. 4 regarding status of order to inventory 


USE OF THE CONTROL BOX 


Functions or tasks that Compartment Number Standard time 


Significance 
have to be completed allowed for the 
before a card can be trans- card to remain in 
ferred to the subsequent the compartment. 


compartment 


EC 


1-9 1 2-1/2 months Posting of 


the indent 
___¥_[_<EOE eee eee ee 


10-12 2 1/2 month Posting of the 


Letter of Credit 
io) (°°. eee 


13-14 3 2 months First notification 
of order status 
sent to Inventory 
Control Unit 


ee ere ee — SOOO ee 


15-16 4 3 weeks 2nd notification 
of order status 
sent to Inventory 
Control Unit 


17-20 5 2 weeks File is closed 


CONCLUSION 


When the control boxes were initially introduced there was a tendency on the part of subject clerks to ‘ 
revert back to their own methods of monitoring the status of outstanding orders, rather than a avacad 
boxes. This problem was soon rectified by providing training on procurement, inventory control, and on 


the 


use of control boxes. Im addition to improving the overall planning and control of outstanding 


orders, the use of control boxes and standard forms was able to bring about the following benefits: 


1. 


The 
all 


The concept of allocating work packages to each of the compartments of a control re helped those 
involved in procurement to understand better all steps involved in processing an order. 


It was also possible to formalize the process of providing and receiving oe pants a 
and other units of the organization such as inventory control. ramp yee ; = atin mi ml 
assigned to different compartments provided an easy method of identifying Msi e seeacy wet teneee 
ing behind schedule. As a result it was possible for subject clerks to take nec y 


orders after consulting their superiors. 
rks were expected to follow a similar system for processing orders, the task of 


Further, in case a subject clerk was absent it was quite easy for 
body was expected to follow a similar procedure in maintaining 


Since all subject cle 
supervision became much easier. 
another to act on his behalf, as every 


the control boxes. 


: isi trol on 
. trol boxes was an inexpensive, but yet very effective, method of exercising proper con 
use of contro 


outstanding orders. 
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l Unique Identifiers 
.  Umique Identifiers 


F rposes of security and easy identificaiton, some programs require 
eat supplies contain a government stamp, logo, or other aay ' 
Bee ion The nature and purposes of these identifiers are seam in 
eet. “Additional markings may be useful for special products such as 


vaccines, which require cold storage. 


that gov 


The preceding discussion of contract terms was intended to help procure~ 
ment programs establish supply agreements which will assure reliable delivery 
of high-quality drug products. Specific provisions can be developed based on 
individual program experiences and needs. Supply agreements in themselves 
are not effective without conscientious supervision of the supply process by 
procurement and distribution officials. In particular, careful checking of 
drugs at the time they are received is essential to confirm supplier adherence 
to contract terms (see Chapters VI.C. and IV.D.). 


Be MONITORING ORDER STATUS 


Once a supply agreement has been reached, the buyer expects the goods to 
be shipped at the agreed-upon time. In practice, shipments are often delayed, 
and sometimes these delays are as long as several months. Furthermore, the 
buyer sometimes has responsibilities which, if not met in a timely fashion, 
can lead to further delays. Therefore, the procurement units have found it 
quite beneficial to monitor the status of all outstanding orders by maintaining 
a monitoring system and constant communication with suppliers. 


Correspondence with Suppliers 
eee ee VUPpliers 


At certain points during the lead time period, it is useful to have 
certain information from the supplier about each order. This can be obtained 
by writing individual letters to Suppliers, but in practice the type of infor- 
maCion to be provided to and obtained from suppliers is standard. Therefore, 
such routine correspondence with suppliers can be carried out uSing a set of 
standard forms which greatly reduce the time taken to prepare and type indi- 
vidual letters. Examples of standard letters employed for this Purpose appear 
in Appendix III.B.2. These should be posted to suppliers at specific inter- 


vals during the lead time period, so as to obtain information regarding 
the status of orders. 
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A Card File for Monitoring Outstanding Orders 


y be involved in ordering hundreds of 
In such an instance, it 1s 
the progress made with regard to 


A government procurement unit ma 
different drugs within the course of a year. 
useful to employ a simple system to monitor 
individual drugs on order. 


One possible method of monitoring orders is to use a manually operated 
control box such as that described in Country Study III.B.2. Such a box 
would be provided to each supply clerk, and would contain cards of three 
colors to represent the VEN (Vital, Essential, Non-essential) classifications 
for drugs (see Chapter VI.B.). In monitoring orders, clerks would assign 
higher priority to life-saving drugs. With this system, cards would be moved 
from the first compartment in the box to the last, as functions were completed, 
and then removed from the box completely. 


The supply clerks would periodically review all overdue orders with the 
manager in charge of the department so that corrective action could be taken 
as early as possible. They would also enter any special observations under 
the space allocated for remarks on the control cards, such as poor corres- 
pondence, significant deviations from particulars stated in the original 
indent, e.g., pack sizes, strength, certificates, etc. This type of infor- 
mation would be important for merit rating of suppliers (see Chapter III.C.). 


Wall Charts 


Systems for monitoring order status may be used to follow the entire 
procurement cycle. Wall charts for such a purpose were designed for use in 
a large supply program in one central Asian country (Figure III.B.7.). Three 
charts were posted in the central procurement office, one chart for domestic 
purchases, one for foreign purchases, and one for donations. (Predictable and 
dependable delivery of donated items was just as important as the arrival of 
purchased items, thus a separate order status chart.) 


The steps in the procurement cycle varied slightly according to the 


bed source and this is reflected in the differences between the three 
charts. 
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er nen. SUMMARY 


The procurement method used and contract terms are critical determinants of 
purchase price, drug and package quality, and supplier per formance an 
factors deserve special attention in the establishment and management 
procurement system. : 


of a 


Hidden costs, unanticipated expenses resulting from poor quality in drugs or 
packaging and poor supplier performance, can increase true costs 


Four procurement methods are commonly used, each having specific advantages 
and disadvantages: : 


(1) Open Tender, a public or unrestricted bid, usually results in the 
lowest prices, but requires the most staff time and the closest 
monitoring of supplier performance. 


(2) Restricted Tenders, in which suppliers must be registered and 
approved in advance, often obtain favorable prices, but with less 
burden on the supply staff. 


(3) Negotiated Procurement, useful for selected items where likely sup- 
pliers are well known and can be approached directly. 


(4) Direct Procurement, at posted wholesale or retail prices; usually 
the quickest, easiest, but most expensive method. 


Contract terms should maximize the likelihood of satisfactory supplier per- 
formance, without leading suppliers to raise prices. Key points include: 


e Trade Terms -- C.I.F. (cost, insurance, freight) most common. 

e Price and Currency -- Currency conversions and currency of payment 
should be spelled out in advance, can affect costs significantly. 

e Payment Terms -- Commercial (deferred) terms preferable, but letter 
of credit usually required. 

e Quality Standards -- Specification of standard and acceptable proof 
of quality. 

e Nomenclature and Labeling -- All products should be labeled with 
their medical (generic) name. 

e Product Specifications -- Exact name, dosage form, and special re- 
quirements must be stated clearly. 

e Financial Guarantees -- Sometimes required to assure that successful 
bidders fulfill their obligations. . 

e Delivery Date -- In accepting an order, supplier agrees to a speci-~ 
fic delivery date, to which he should be held. —. 

e Patent Provisions -- Many drug products are under patent. Liability 
for variations from patent restrictions should fall with supplier. 

© Packaging -- Supplier should be expected to package drugs for the 
environment products will be used in. 

e Expiry Date -- In general, most drugs should have a shelf-life of at 


least two years when they arrive in the country. 
e Unique Identifiers -- To identify drugs as public supplies. 
OE  —————— 


Monitoring Order Status to expedite delivery and port clearance can have 


large payoffs in terms of increased supply efficiency. 
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Summary of Internationally Recognized Trade Terms 


. ele responsibility X: Point where buyer takes possession 
: uyer responsibility O: Point where buyer takes ownership 


STEPS IN TRADE TRADE TERMS 


FOB FOB 
Seller's Seller's FOB FOB 
FOB Plant Plant Vessel Vessel 
" 2 : FAS FAS CIF 
tse i Seller's Freight Freight Port of Port of Port of Port of Port of “gil of = a 
orks Plant Allowed Prepaid Export Import Export Import Import Import plat ; 
Seller's plant BxO BxO BO * BO 
S 

Pay local sales tax Ss s ) ) Ss ; - ; - : 4 
Provide invoice and : . . $ 

packing slip Ss Ss Ss Ss S 
Provide certificate : : S : : : 

of manufacture Ss Ss s Ss Ss 
Provide certificate f : ' : : a 

of origin Ss Ss Ss Ss Ss 
Load onto carrier ; : : S : 

(rail or truck) B s s Ss s 

: S 

Provide and pay inland ? : . : 

transportation B B B ) Ss SS) Ss 

insurance ; F ; : 


Provide clean inland 
bill of lading B Ss Ss Ss Ss S Ss Ss s s 

Pay for demurrage B Ss Ss s Ss Ss Ss Ss S s ; 

Pay cost of inland . 
transportation B B B 


Ss 
Obtain export license B B B B s S Ss Ss Ss Ss Ss 
Pay fees for export 


license B B B B Ss s Ss S S s S 
Deliver to port B B SX SX S) Ss Ss Ss Ss s S 
Unload at port B B B B Ss s Ss S S Ss Ss 
tree is “oe, st —< eS G02 S  °£=<S° ==> «ne 
Pay port charges B B B B S Ss Ss ) s Ss s 
Pay export taxes B B B B Ss Ss SxO ) Ss s s 
Give notice of name 

of vessel B B B B B S B Ss Ss Ss Ss 
i SL a 

sailing date B B B B B s B s Ss Ss s 
Give notice of 

loading berth B B B B B S B Ss Ss Ss S 
Give notice of required 

delivery time B B B B B s B Ss Ss Ss 
Load on ship B B B B S S B Ss Ss Ss Ss 
Pay loading charges B B B B s s B s Ss s Ss 
Provide clean ocean or 

air bill of lading B B B B SXO Ss B Ss Ss Ss Ss 
Provide war risk 

insurance B B B B B Ss B Ss Ss B Ss 
Provide marine insurance B B B B B Ss B s s B s 
Pay cost of ocean or 
Unload at port of 

importatation B B B B B BXO B SxO BxO BxO s 
Pay unloading charges B B B B B B B s B B s 
Pay storage charges B B B B B B B B B B . 
Provide import license B B B B B B B B B B s 
Pay customs duties B B B B B 5 B B od ~ “ 

B B B B B B B B B B s 


Pay sales taxes 


0 i i ee 
t csssaktan anes B B B A B B R B B = < 
es 2s os) kl le 
SO a i er 


2 ; : B B B B 
Receive at inland point : ; : B B B B B B B B 


Unload from carrier 


all these steps are necessary or required. Rather it is intended to 


i i not be interpreted as meaning 
ape oe oe re made from one country to another. 


reflect most of the steps generally required when shipments a 


Adapted with permission from Combs, C.B.I. Publishing Co., 1976. 
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Whom to Buy From: Locating and Selecting Suppliers 


The process of locating and selecting suppliers has a profound i 
both the quality and cost of the drugs acquired by public health amaia 
Inadequate quality assurance in the selection process may result — 
purchase of drugs which are ineffective, unsafe, or even deadl orn 
costs resulting from late deliveries, complete default on conte ace 
losses due to poor packaging, short expiration dates, and other factors sei i 
butable to an unreliable supplier may raise the actual cost of purchasi cee 
drug to several times the original contract cost. Siig 


It would greatly simplify the purchasing process if it were possible to 
prepare and circulate a list of reliable international suppliers and their 
prices for each pharmaceutical product. However, the pharmaceutical industr 
is too dynamic and international pharmaceutical distribution networks too ‘ 
diverse for such a list to be created. New suppliers are constantly coming 
into the market, while other suppliers are changing to new fields, merging, or 
going out of business altogether. New companies often have difficulties vite 
quality control and packaging for export during their first few years of 
production, but after three to six years may become reliable low-cost producers. 
At the same time, a company long known for high quality products and prompt 
service may become seriously deficient as a result of changes in central 
management or regional distributors. A multinational company offering an 
attractive price may provide excellent service in one country and horrendous 
service in a nearby country solely because of its choice of in-country repre- 
sentatives. 


For some quantities of drugs purchased, an international agency such as 
ECHO may be the least expensive source of drugs, while for other quantities, a 
multinational corporation may be least expensive. Even with products for 
which only one multinational company has the production know-how, intra-firm 
arrangements and licensing arrangements with other firms may result in what 
are effectively multiple sources and multiple prices. One West African 
country found that a single-source brand name product was obtainable at a 
lower price from an American subsidiary than from the Swiss parent company. A 
western Pacific country has found that some single source products are less 
expensive when bought directly from the British parent company than when they 
are bought from the Australian agent; and so on. (Appendix II1.C.3. lists 
organizations and information sources which may be of value in locating 


suppliers.) 


therefore, must know how to select 

heir reliability with respect to quality 
te the broadest range of suppliers 
ublic health programs. The six 
public programs with the most common 


An efficient purchasing office, 
low-cost suppliers and how to assure t 
and service. The first step is to loca 
willing and able to serve the country's Pp 
principal sources of pharmaceuticals for pt : 
means of locating specific suppliers are listed in Figure III.C.1. Omce a 
broad range of suppliers has been located, the procurement staff must conces™ 
trate on developing a good knowledge of the suppliers. Knowing each supplier s 
reliability, versatility, and business practices 1s invaluable in assuring 4 


steady supply of economically-priced, high quality drugs. 


150 ‘Ill. PROCUREMENT 


ASSESSMENT GUIDE H.C. 
Locating and Selecting Suppliers 


e Who currently supplies pharmaceuticals for public health keg ll eae 
many different suppliers are there? What kind of suppliers oi ie 
Bilateral aid programs? International procurement services ‘cited 
Agents)? Multinational drug companies? Local import agents? 


evious suppliers informed about tenders? How are new suppliers 


e How are pr : : 
located? Are there a sufficient number of potential suppliers for each 


product? Are there too many offers when tenders are announced? 
e Is the quality and service reliability of new suppliers evaluated? If 
so, how? What information is used to determine the acceptability of new 


suppliers? 


e How often is the drug supply program troubled by a supplier who fails to 
fulfill his obligation? Who sends improperly packaged or faulty drugs? 
Who fails to provide needed importation documents? Whose drugs are 
found to lack potency when administered to patients? How are a supplier's 
bad performances reflected in future supplier selections? 


e Who chooses specific suppliers from among the potential candidates? Is 
it a single individual or a committee? What are the qualifications of 
the individual or committee members? What kinds of influence are 
brought to bear on the individual(s) who select the suppliers? 


@ What criteria are used to select suppliers? Price alone? Quality? 
Past performance? Delivery date? Donor agency restrictions? Are these 
criteria written down and closely adhered to, or are they used rather 
informally? 


cs What role do local agents play in locating, selecting, and conducting 
business with piirmaceutical suppliers? Do they seem to facilitate the 
procurement process or hinder it? 


1. SUPPLY SOURCES 


Government production, local private manufacturers 
turers are primary sources of pharmaceuticals 
manufacturing themselves. Donors, 
independent foreign exporters are 5 
not manufacture pharmaceuticals, 


and foreign manufac- 
since these groups do the 
international procurement services, and 
econdary sources, since they generally do 
but obtain them from an independent producer. 


When obtaining drugs from secondary suppliers 
mine who their primary supplier is, 
their containers'is determined by th 


; ; it is important to deter- 
Since the quality of pharmaceuticals and 
€ manufacturer. Donors and international 
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Figure IIl.C.1. 


Locating Supply Sources 


a 


Sources of Pharmaceuticals Means of Locating Specific Suppliers 
A SE ee ee ee eee 
Primary sources 


1. Government Production e Intra-Government negotiations 


2. Local Manufacturers ar Locally Publicized Notice 
e Direct Inquiry to Individual Suppliers 


3. Foreign Manufacturers e Locally Publicized Notice (Contact 
through local agent) 
a. Multinational Firms 


e Internationally Publicized Notice 

Based in Developed e Direct Inquiry Through Local Agents 
Countries e Direct Inquiry to Home Office 

b. Firms in Developing e Inquiry through national trade asso- 
Countries ciations (See Appendix III.C.3.) 

Secondary Sources 
4. Donations from Bilateral e Survey Government Agencies to deter- 

Aid Programs, International mine Current Sources 

Agencies, and Charitable e Direct Inquiry to Local Offices of 

Organizations UNICEF, foreign aid programs, reli- 


gious and charitable groups, etc. 
e Direct Inquiry to Home Offices of 
Potential Donors 


5. International Procurement e Direct Inquiry (See Appendix 
Services Til .Cesey 


6. Independent Foreign Exporter e As for Foreign Manufacturers 
BR  ———E—— EE 


procurement services generally have reliable means of assuring quality, but 

the buyer should inquire as to what these means are. Independent foreign 
exporters vary widely in their quality assurance practices and should soars y 
be required to state the primary manufacturer at the time offers are considered. 


Drug manufacturers can be classified in several different ways. One 


important distinction is between research-based producers and non-researchapasce 
producers. The well-known multinational drug companies are a - a ll 
that their reputation and, to a large extent, their tabbed wee 
new drugs developed through research and vigorously promoted by bran . 


Nevertheless, many such firms do produce a line of drugs which as 
by the medical (generic) drug name at a lower price than their brand name 


f2 } nity EA 
300 “iBRARY a 
ag faa « 
r 


‘ 
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products. These drugs are often made on the s 
in the same batch as the brand name product. 

identical; only the packaging and appearance Oo 
s include a wide variety of producers ranging 


small, new, one-factory local companies to large national producers Oe 
as the state pharmceut ical corporations in some socialist gconcw aaa ° 
manufacturers are often referred to as “generic drug houses, since they 
frequently market their drugs only by the medical drug names. 


Research-based transnationals and non-research-based firms should be 


considered equally and evaluated by the same criteria. The internationally 


known research-based companies are frequently, but not always, more expensive. 


At the same time they are not always the reliable suppliers that they are 
expected to be. On the other hand, many local non-research-based companies 


produce drugs of high quality. 

International procurement services such as UNICEF and ECHO (Appendix 
III.C.3.) are generally non-profit public service groups. Some, such as Crown 
Agents, charge a commission. These organizations vary with regard to their 
selection of drugs, prices, means of quality assurance, payment terms, and 
restrictions placed on the buyer. Equally important is the fact that they 
vary in the kind of service which they provide. Some will provide selected 
drugs specified by the purchasing office and ship them quickly from their own 
warehouse (e.g., ECHO). Others are only purchasing agents; they must go 
through the sometimes lengthy process of negotiating prices for each order. 
They then arrange shipment from the primary supplier to the buyer (e.g., Crown 


Agents). 
Because of the variation in the international procurement services and 


because of the limitations which some have, they should be evaluated by the 
same criteria used for other sources of supply. 


ame production line and sometimes 


The quality standards are 
f the drug is different. 


from 
Non-research-based firm 


Independent foreign exporters -- also known as "jobbers" -- are in 
some countries under less strict control than are the manufacturers. In the 
United States, for example, the government has little control over exporters 
who do not undertake manufacturing themselves. Also, good manufacturing 
practices are enforced less rigorously for export products in some countries. 


2. LOCATING SUPPLIERS 


e. ‘egy oem public Procurement program may do business with as many as 
Bee chai petty etcethci. Aes years, but experienced purchasers 
upplie 
orders. Thus, most drugs will come eromiMNGr cau al Mec y sis ae ge 2 
+ saben important -- especially during the early years of er Padi -- . 
inhi and attract bids from a wide range of potential suppliers The d a 
ges of this are that (1) lower prices are likely to be found ( Rs 

reliable Suppliers are likely to be found and the less beri apie a 
more quickly dropped, (3) necessary, but unusual, drugs or docages damm bax b 
e 


more readily obtained, and (4) more : 
; options . ° 
supplies are needed. are then available in case emergenc 


I11.C. Supplier Selection 153 


There are certain occasions when direct inquiries to local and forei 
suppliers are the most useful means of attracting a bid. This is often at 
during the initial stages of establishing a purchasing system, and at Sete 
stages when none of the purchaser's current suppliers are ah te to provid : 
specific drug or drug formulation at a reasonable price. . ¥P 


; (When making direct inquiries to foreign offices it is advisable to limit 
inquiries to suppliers in countries which have established trade routes with 
the purchasing country and which are known from previous experience to enforce 
good manufacturing practices. 


Advertisement of public tendérs aims at attracting a large number of 
local or international bidders. Countries which publicize widely their 
intent to purchase and which allow sufficient time (6-8 weeks) for suppliers 
to submit their offers appear to obtain the best prices for drugs. Tenders 
can be publicized through local newspaper notices, international notices, and 
direct mailings to known suppliers. 


International notices can be distributed through: newspapers and trade 
journals with wide international circulation, trade representatives in the 
local diplomatic missions from supplying countries, the purchasing country's 
diplomatic missions in supplying countries, and government agencies responsible 
for foreign trade in the supplying countries. Widespread international 
publicity for drug purchases should be approached with some caution, however, 
since the purchaser can easily be deluged with an unmanageable volume of 
supply offers. 


Some countries which generally purchase only from registered suppliers 
publicize their intent to purchase through an international notice in addition 
to contacting their registered suppliers directly. This practice provides a 
second avenue for informing registered suppliers in case the mail fails to 
reach them, and also may interest new suppliers in registering with the 
purchaser. 


Even when all foreign suppliers are represented by local agents who can 
communicate tender notices to the home office, it is sometimes advisable to 
publicize the notice through international channels. These channels are often 
faster and sometimes more reliable than the local agent in bringing news of a 
tender to the foreign supplier. Earlier notification allows the supplier more 
time to prepare an offer and makes it likely that he will submit an offer. 


3. SUPPLIER RELIABILITY 


Determining supplier reliability is one of the essential tasks of an ~ 
effective procurement staff. Each year public drug programs lose substantial 
amounts of money and the public health is endangered because of poor supplier 
performance. In 1976, the social security program of one Central American 
country rejected 17% of the deliveries made to its warehouse pe ae a 
products failed to pass quality control tests. In Asia, one state age i 
cal corporation annually spends thousands of dollars for air-freighting large 


quantities of essential drugs to compen 
packaging by low-bidding suppliers attem 


sate for late deliveries. Inadequate 
pting to minimize their costs results 
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-. losses of 5 to 10 percent of the drugs purchased by some public supply 
in lo 


programs. 


ent staff must develop a system of determining 


ive procurem ; i 
meme tect ove liminating those suppliers whose performance 18 


supplier reliability and e 
clearly substandard. 


Figure IlI.C.2. 


Evaluating New Suppliers 


1. Quality Control 
e Does the supplier conform to standards of good manufacturing practices? (See Chapter III.D.) 


® Does supplier have on-site quality control laboratory or arrangements with an immediately 
accessible laboratory? 


e What tests -- chemical, biological, stability, accelerated stability, etc. -- are routinely 
performed during and after the manufacturing process? 


e Are special tests performed for stability in tropical environments? 
2. Inspection 


e What official government agencies or other reputable international organizations have inspec- 
ted the manufacturing facilities? 


e What are the results of the most recent inspections? 
3. Personnel and Facilities 
e What are the qualifications of top production and quality control personnel? 


e What is the capacity of the supplier's plant(s)? 


® Will the supplier be forced to sub-contract portions of large awards? 


4. Trade References 


e What other local or foreign public procurement programs and hospitals buy from the supplier? 


® How long has the supplier served the above groups? 
® What is the experience of these customers with regard to the supplier's quality and service? 


5. Financial Status 


e Is the supplier financially stable? 
¢ Will the supplier remain in existence for the entire contract period? 
6. Corporate Associations 
2 Is the supplier a etal Ee a parent company, or in some other way formally associated 
with known suppliers? If so, what is the reliability of the known supplier? 


Vs Reput ation 


¢ How is the supplier regarded by knowledgeable physicians and pharmacists? 


* Is any information available from public sources (news paper 
J 


‘ : trade journals 
concerning the supplier's performance in other countries? ’ oiiadaiahd 


ee i 
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a. Evaluating New Suppliers 


For both purchasing officers developing new procurement systems d 
those Operating well-estahlished systems, there are at least ht e “ f 
evaluating potential new suppliers: (1) informal information gatheeiee p 
(2) test purchase, and (3) formal registration. Figure III.C.2 ivamenes 
hapa which must be answered in the evaluation of new suppteae a 

a . . . 
alee Chapter III.D., deals with many of the technical aspects of 


Informal Information Gathering -- Informal information gathering is 
currently the most common method used by public purchasing programs in develop- 
ing countries to assess new suppliers. It is also the least expensive and 
least time-consuming method. It relies on the opinions and experiences of 
pharmacists, physicians, and other individuals. 


The difficulty with informal information gathering is that Opinion is 
highly subjective and open to bias. The purchaser risks losing a low-cost, 
reliable supplier because of outdated or unsubstantiated negative information 
about that supplier or because of positive information about a more expensive 
supplier in the face of no available information about the low-cost supplier. 
In addition, opinions can easily be influenced by opportunities for personal 
gain. Also, there is a tendency to ignore totally unknown suppliers, some of 
whom might have provided high quality drugs inexpensively. 


Informal methods can be improved by structuring opinions according to the 
Checklist in Figure III.C.2. and recording the opinions in writing. 


Test Purchases -- Some countries assess new suppliers by accepting offers 
from them when the price and terms are favorable in comparison to known 
suppliers. The new supplier's service and the quality of his product are then 
observed carefully during the first few years' business. Products for 
which high quality or timely delivery are critical are not purchased from new 
suppliers. For example, an unknown supplier might be awarded a contract for 
aspirin or Vitemin B complex, but not for digoxin or benzylpenicillin. In 
practice, test purchasing is rarely used as the sole means to assess a new 
supplier; it is generally used in conjunction with informal information 


gathering. 


Formal Registration -- Formal registration is the most objective, the 
most thorough, and the most effective means to evaluate new or unknown suppliers. 
Unfortunately, it is also the most lengthy method and the method most likely 


to dissuade new suppliers. 


indicates the information a purchaser should attempt to 
Appendix III.C.4. contains 
the State Pharmaceutical 


Figure III.C.2. 
ascertain through the formal registration process. 


samples of a registration form recently introduced by 
anka and one used by a well-established procurement 


ation of Sri L 
Corpor United States. 


service for a group of independent hospitals in the 
egistering an individual supplier may 
take many months and require letters from banks and other buyers, it should 


involve little staff time. The supplier must take the initiative in filling 
out the registration form and, wherever possible, the supplier should be asked 


Although the entire process of r 
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ents for additional reports. Although all this "paperwork" 
= s, experienced suppliers have often prepared these 
quickly able to collect the required information. 
the very process of completing registration may 
the reliability of the agent and his relationship 


to make the arrange 
may dissuade some supplier 
forms in the past and are 
If a local agent is involved, 
provide useful information on 
with the primary supplier. 


b. Monitoring Supplier Performance 


Once a supplier has started doing business with tbe purchaser, the 
purchaser has the opportunity to monitor the supplier's reliability with 
regard to service and quality. The supplier's performance then becomes the 
basis for decisions regarding future purchases from that supplier. As with 
the selection of new suppliers, the monitoring of supplier per formance is 
often done informally and without written records. However , experienced 
professional purchasers generally prefer a formal monitoring system. The 


advantages of such a system are noted below. 


e Formal monitoring makes the selection process more objective, 
decreasing questionable influences on purchasing decisions, and 
rewarding reliable, though perhaps unfamiliar, suppliers. 


e By recording information on delivery times it allows the purchasing 
staff to anticipate delays and late deliveries and to make appropriate 
schedule adjustments. 


@ It allows the purchasing staff to eliminate from consideration 
suppliers whose performance is unacceptably unreliable. 


eA written monitoring system is independent of current staff; the 
experiences of personnel who retire, are transferred, or leave the 


purchasing staff for some other reason are not lost, but remain in the 
supplier's permanent record. 


e Since the monitoring system will influence future purchasing, its 
existence ay encour age feedback from the field regarding poor 
packaging, deterioration, or other sources of losses which may not 


be blatant enough to come to the purchasing office's attention with 
an informal system. 


A well-organized performance record allows the purchasing staff to 
tbbepiee the hidden costs resulting from late deliveries, poor 
packaging, omission of documents, and other supplier errors which add 
to the ultimate cost of a product (see Appendix III.C.1.). 


The monitoring syste i : : 
file. & system should include both a supplier file and a product 


Supplier File -- If regj ; 
: Mchoct A leedillledlicd tA glstration of 
fil i : ; 
eHGNNT why ocett oos - ofa nee nent toummeneT® 80d Eaences Be 
ae €spondence, complaint a 

about suppl ; plaints, and other anecdotal informat: 
a a. se % filed there. The information of particular ae 

8 ce and quality performance appears in Figure III.C.3 . 


Suppliers is required, the supplier 


Service Component 
ae ece Lomponent. 


1. 


Participation Record 


® Does supplier attempt to alter or withdraw bids after Submitting them? 
® Does supplier accept an award of a bid and ultimately fail to deliver the product? 


R*sponse to Inquiries 


bd Does supplier adequately respond to all inquiries from the pur cha e wl 
. j € . 2 


Delivery Time 


e What is the supplier's average promised lead time? 
@ What percent of shipments are late? How many days (weeks, months) late? 


Adherence to Delivery Instructions 

® Do shipments arrive under the proper shipping conditions (e.g., cold storage for vaccines)? 

e Do shipments arrive at the correct port? é 

¢ Does supplier send divided shipments as requested (e.g., split deliveries)? 

Provision of Documents 

® Do shipments arrive with all required documents correctly and completely filled out and signed? 

® If required documents are omitted, does the supplier send the correct documents as quickly as 
possible? 

Packing and Labeling 

© Does supplier ship the correct dosage form? Correct package size? Correct quantity? Are short- 
shipments frequent? 


* Is labeling complete and adequate for proper use? Is it in the correct language? 


Expiring Products Policy 


® Does supplier allow the return for credit or exchange of products nearing (e.g., within 3 months of) 


their eppiration date? 


® Does supplier perform analyses on samples of products approaching their expiration date to determine 


whether longer shelf-lives can be applied to the products? Is there a charge? 
® Does the supplier send drugs with unreasonably short expiry dates? 


Cost Improvement Suggestions 


® Does supplier make suggestions concerning ways in which the purchaser can reduce costs (e.g., by 
combining or splitting orders, altering delivery schedules)? 


Quality Component 


l. 


D. 


jie i, 


Pharmaceutical Product 


® Does the product conform to specified pharmacopeial standards with regard to identity, purity, 


potency, physical appearance, dissolution, etc.? 
® Does the supplier provide reliable quality control analysis results? 
® Does the supplier cooperate in making samples available and paying for quality control tests per- 
formed by independent quality assurance agencies? 


® Do the products last throughout the period of their stated shelf-life? Do they disintegrate? 


Packaging Materials 


ed to assure arrival in the country in good condition? 

he product from damage during transport within the country 
d to withstand long trips on extremely rough roads)? bass 
hstand rough in-country transportation, heat, and humidity 
hake loose on rocky roads)? 


© Is export packaging sufficiently ruge 
® Does the external packaging protect ¢t 
(e.g., 2re vials sufficiently padde 
e Is the immediate container able to withst 
(e.g., will pressure-sealed lids on tins s 
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d information collection for all suppliers 
€£ the information if the number of orders and number 

a data collection form and data procedures 
These are the suppliers who 
cal medical importance and the suppliers who account for 
of the purchase funds. For most programs, only about 
10 percent of the entire supplier group would be considered "Significant | 
Suppliers". By concentrating on monitoring these suppliers, the purchasing 


staff can be used most efficiently. 


The clerical expense of detaile 


may outweigh the value o 
of suppliers is large. 
should be devised for 
provide items of criti 
the greatest proportion 


However, 
"Significant Suppliers". 


The information collected in the supplier file can be used (1) to estimate 
lead times -- an important task in preventing stockouts and establishing 
‘dden costs when selecting a supplier, (3) to 


buffer stocks, (2) to calculate h1 ing ier 
establish a merit rating for each supplier, and (4) to aid in expediting the 
receipt of goods once a supplier has been selected. Although many hidden 


expenses can be reduced by enforcement of contract terms and some can be 
reimbursed from performance bonds, the medical risk from stockouts and the 
administrative expense of correcting supplier errors make it desirable to 
uncover and avoid suppliers with high hidden costs. 


Figure III.C.4. 


A Supplier Merit Rating System 


Performance Measure Maximum Points 


Service Component. 


1. Participation Record 4 
2. Response to Inquiries 
3. Delivery Time ; 
4. Adherence to Delivery Instructions ; 
5. Provision of Documents i 
6. Packing and Labeling , 
7. Expiring Products Policy i 
8. Cost Improvement Suggestions é 
Quality Component 
1. Pharmaceutical Product 
2. Packaging Materials rf: 
16 
Total Possible Points 
100 


| 2 


Adapted from Bailey, 1978. 
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Merit rating systems vary considerably in their c 

i whic pres suppliers on a numerical scale from abe eke 

nk suppliers on the basis of statistical probabilities der; a 
aegis ipl of past performance. Figure III.C.4. ee 
+ sie = ee a system based on the performance measures listed 
2 ‘s 1 1s system 1s adapted from one used by a commercial fi 

or the 200 suppliers (out of 1200 to 1500 regular suppli ) a 
provide 80 to 90 percent of the firm's materials and equi Bs = ms 
such a system, information must be collected and Bet aed by the gpa: 


listed in Figure III.C.3. and an obj i 
‘ oMews ectl : 
points must be devised. ? ve system for assigned performance 


Neither the process for calculatin 
i g the expected hidden cost for sg 
‘(Appendix III.C.1.) nor the operation of a merit rating system (Figure ray one 


is inherently time-consuming or expensive; both do require a skilled professional 


manager or management consultant and competent clerical staff. Nevertheless 
the principles of monitoring supplier performance can be incorporated into 7 
monitoring system by any purchaser, regardless of staff availability or 
competence. 


Product File -- Product files are used to record the standard technical 
specifications used ‘n nurchasing a specific item and to record the performance 
of past suppliers of the product. Detailed product records are particularly 
important with products for which quality is of special importance. Products 
for which bioavailability is a consideration (see Appendix III.D.1. in Chapter 
III.D.) and products for which keeping properties are especially important 
should have their own product file. Product files should facilitate contract 
preparations as well as supplier selection. A sample product card is shown in 
Figure III.C.5. 


4. SELECTING SUPPLIERS 


In many countries the responsibility for selecting suppliers for government 
programs and the criteria for selection are specified by law and difficult to 
change. However, where they are not specified or where change in the law is 
possible, several options are available. 


a. Decision-Making Authority 


hority for selection of suppliers to a 


In assigning the ultimate aut 
several factors are considered, including 


specific individual or committee, 
the following: 


e -- The decision-maker must possess OF have access to 


Technical Expertis 
the technical expertise necessary to evaluate arguments concerning pharmaceutial 


quality and substitutability. Therefore, pharmacists and physicians knowledge- 
able in clinical pharmacology must be actively involved as decision-makers or 


consultants. 


These options will be reviewed briefly. 


Figure IlI.C.5. 


Sample Product Card 


Side One—Product Specifications 
Category: 


Generic Name: 


Trade Names: Code Number: 
Form: Dosage: Package Size: 


Acceptable Pharmacopoeial Standards: 


Additional Technical Specifications: 


Side Two—Supplier History 


Purchase 
Order 
Number 
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Sad Be Miehat che Sete clon cvseee neo sccintonaaking authority 

s 1 
for using direct Or negotiated Cuechaetee er chan cee es i oes 
the lead time. This advantage is lost if the process for issuin ae a 
purchase orders is lengthy. Thus, for most direct and St iated ee Dg 
the contract ing authority should rest with the purchasing manager a a 
equivalent officer. P 


integrity -- The assignment of decision-making authority should reduce 
or minimize the chance for special "commissions" or other opportunities for 
personal gain to influence the selection process. For this reason tenders and 
large direct purchases must generally be approved by a committee. In addition 
when the lowest bidder is not awarded the contract, the reasons for this 
decision should be documented. 


For direct or negotiated purchases, where the purchasing authority 
frequently rests with a single individual, that individual should be someone 
with technical expertise, preferably a pharmacist. In countries where pharmacists 
have not routinely been involved in purchasing decisions, purchasing inefficien- 
cies have frequently been found. 


Depending on the value of the purchase, the participation of more than 
one individual in the final selection is sometimes required. Country Study 
III.C.1. illustrates how this principle is applied in one Central Asian 
country. Authority for the selection of suppliers for tender purchases often 


Country Study Iil.C.1. 
Procurement Authority in Central Asia 


For domestic purchases other than those from the government drug importation 
monopoly, purchasing officers are authorized to obtain drugs through the 
following procdures, as specified by the Ministry of Justice Purchasing 
Regulations: 


(1) Purchases up to U.S.$250: The President of Administration, Deputy 
Minister or Minister designates one man to make inquiries and make the 
purchase. In so doing, the designee must prepare a Price Comparison for 


Minor Purchases form. 


Purchases from U.S.$250 to $1250: The regulations are identical 
to (1) above, except that two persons must agree on the purchase. 


Purchases from U.S.$1250 to $2500: The regulations are identical 
to (1) above, except that three persons must agree on the purchase. 


In these cases, the purchase must 


Purchases of U.S.$2500 and over: ; 
d then a committee chaired by the 


be advertised for two months, an 
Minister will make the selection. 
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i resentation 
it i tender boards with diverse rep 
s our impression that large ae 
Eee is i ea from the influence of special interests yo puis a6 
ee cora Country Study III.C.2. provides a sampling of tender boar P 


sition in public drug programs. 


A final point is that the composition of tender boards may influence 
the credibility of the public procurement system. In many countries physicians 
groups have taken skeptical or opposing positions to public procurement 


programs. Participation of represen 


tatives of these groups in supplier 
selection can help build support among the physicians. 


b. Selection Criteria 


The first step is the preparation of a comparison chart (Figure III.C.6.) 
listing each supplier, the quoted price in a standard currency, payment terms, 
promised delivery date, and comments regarding supplier quality and service. 


Country Study III.C.2. 
Tender Boards in Selected Countries 
Costa Rica -- Ministry of Health tenders are awarded by the Pharmacy Committee, which consists of two 


physicians, two pharmacists (including the official Ministry of Health pharmacist), the head of purchasing 
for the Ministry, the head of supplies for the Ministry, and the head of General Inventories. (1978) 


Malaysia -- Authority rests with the Ministry of Health Tender Board, which consists of the Director 
General of Health (an elected official), the Secretary General of Health (a civil service employee), a 
representative from the Ministry of Finance, and a representative from the Ministry of Trade and Finance. 
The Board is advised by the Director of the Ministry's Pharmacy Division and the Chief of the State 
Pharmaceutical Laboratories and Store. (1978) 


Papua New Guinea -- The Papua New Guinea (PNG) Office in Sydney, Australia is the main purchasing office 
for the country. For all tenders, a contract clerk in the PNG office prepares a comparison sheet of the 
prices for each offer and available information on quality. Following established guidelines, the clerk 
recommends a supplier. That recommendation is reviewed by an experienced purchasing officer and then 
presented to the Tender Board, which consists of the PNG Consul (a diplomat) and the Director and Assistant 
Director of the PNG Office (both professional purchasers). Tenders for items up to U.S.$115,000 can be 
awarded by the Office Tender Board. When necessary, the Board is advised by a nurse in the Office who has 
extensive experience in drug procurement and by the Chief of Pharmaceutical Services in PNG, a pharmacist. 


fase) for items over $115,000 are referred back to the Central Tender Board in Port Moresby, PNG. 


peru = In a Basic Medicines Program, a Technical Committee, consisting of 4 pharmacists from the Health 
hee ) ra Armed Forces (one each from Navy, Police, Air Force, and Army) and 3 physicians from 
~ lg of Health, recommends a specific supplier for each tender item. The Committee considers 
| he dal a pict oT .. The cir. Board, chaired by the Minister of Health, reviews the recom- 
chnical committee and makes the final decision. In i i 
: ; trast to the Technical C t- 
tee, the Economic Board places great emphasis on i et ay 
price. In about 80% of the cases, the Economic Board 
approves the Technical Committee recommendation. In the remaining 20%, the Board auiects another supplier 
, 


Sri Lanka -- The State Pharmaceuticals Corporation is th 


majority of private sector purchases. The tender b i 
; oard consists of the Chairman, Managi i 
naging Direc 
one other Director of the State Pharmaceuticals Corporation, and two Professors of Phar By 1 ie 
eas purchases, one representative each from the Sri Lanka Medical Pcktation (SLMA). en 
ndependent Medical Practitioners Association (IMPA) are present as advisers. For public sect 0 cha 
: purchases. 


the Deputy Director of Medical Services and the i i 
s Assist i i 
tive of the SLMA and IMPA. (1978) stant Director Medical Supplies replace the representa- 


e importer for all public sector purchases and the 
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iti ry of origin and willingness to provide ~ 
feert oe rosette. A icaed Se a icoudedl Before placing a supplier 
aie pt eee chart, the responsible clerk should determine that the 
. oH See )cted the registration process if there is one, and that he 
eT ercia to adhere to all specifications required for the product. If the 


from the stated specifications (e.g., 250 mg. 


supplier's offer deviates ; : 
Sadia sulfate, rather than 300 mg.), it should be reviewed by a technical ia 

fficer or technical committee to determine whether the alteration 1s acceptabie 
fo) 


Once a comparison chart of acceptable suppliers is prepared, the purchasing 
manager or tender board can then select a supplier. There are routine criteria 


which are applied to all decisions, and special criteria, which may apply in 
only certain circumstances (Figure III.C.7.). 


Routine Criteria -- Usually the objective of supplier selection is to 
choose the supplier who offers the lowest total or ultimate cost with acceptable 
quality. The approach commonly used by professional purchasers is to begin 
with the lowest total cost and eliminate suppliers whose quality does not meet 


required standards. 


The total or ultimate cost is the sum of both the visible costs and the 
hidden costs associated with service and quality performance (see Figure 
II1.B.1. in Chapter III.B.). The visible costs include the sum of the cost of 
goods, insurance, freight, terms cost (i.e., the cost related to the payment 
terms), and other specific costs which are known at the time of purchase. 


Since public procurement programs generally accept the same trade and 
payment terms from all suppliers, the quoted prices are an adequate means of 
comparing visible costs. However, if some suppliers offer terms other than 
letter of credit (e.g., deferred payment), the "terms cost" may make a substant 
difference and should be included in the calculation of total visible cost. 


If both local and foreign suppliers are bidding, there is more likely to 
be a difference in trade terms. Local suppliers will often bid on Delivered 
to Purchaser's Warehouse terms, while the foreign supplier bids on C.I.F. 
(cost, insurance, freight) terms, purchaser's main port. To make these two 
prices comparable, the purchaser must add to the foreign supplier's C.I.F. 
price all duties, fees, and handling costs to the purchaser's warehouse. 


The hidden costs resulting from the quality and service performance of 
the supplier can be calculated in monetary terms and used in conjunction 
with the visible costs to compare the total costs for each supplier (see 
Appendix III.C.1.). A simpler alternative means of including past performance 
in the selection process is to provide a summary of information from the 
supplier file in the form of comments on the bid comparison chart. 


ht a ae possible, delivery dates should be compared in terms of expected 
eapte?  >s isi ee III.C.2.), rather than promised delivery date. If 
cceptable bidder's expected delivery d i ¢ 
y date is beyond the required 
delivery date, then the effect of a shortage of the particular drug ci be 


considered in light of the cost of alternative treatments or the cost of a 
special air shipment to cover the interim period 
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igure III.C.7. 


Supplier Selection Criteria 
EZ a a a ee 


A. Routine Criteria B. Special Criteria 
(1) Visible Costs (1) Local Preference 
(2) Quality Reliability (2) Supplier Balance 
(3) Service Reliability (3) Intergovernmental Trade 
(4) Promised Delivery Date Agreements 
(5) Compliance with Product . (4) Donor Agency Restrictions 


Specifications 


een See 


Special Criteria -- In addition to the routine criteria, special criteria 
are sometimes applied to the purchasing decisions (Figure III.C.7.). Government- 
mandated preference may be given to local firms to stimulate the industry. 
Domestic manufacturers have a certain natural advantage in terms of reduced 
freight costs and, often, import duty exemption. The purchasing process can 
give them a further advantage by adding a certain percentage to the value of 
the foreign bid as a final mathematical step in the bid evaluation process. 

The local price is then compared with the upwardly adjusted foreign price. 
While allowance for higher prices is the standard means of granting local 
preference, some countries have also granted local preference by accepting 
lower standards of quality from local manufacturers. Although new manufacturers 
in any industry are subject to difficulties in quality control, acceptance of 
lower quality in public procurement programs may result in a decline in the 
program's public credibility and physician support. 


Supplier balance refers to the geographic and political distribution of 
suppliers which the buyer may want in order to protect himsel f from the loss 
of a major supply area or trade route as a result of war or international 
political forces. This would mean, for example, that antibiotics would not 
all be purchased from a single Eastern European country or all cardiac medi- 


cations from Switzerland. 


Intergovernmental trade agreements may facilitate, encourage, or require 
procurement from specific countries. Some donor agencies, particularly ic, 
bilateral aid programs, restrict the range of sources for drugs bought wit 
their funds. By limiting the range of suppliers both of these cote 
have the potential to increase costs. Some trade agreements ‘pele or 
special lines of credit and facilitate the issuing of import licenses. 


a PURCHASING THROUGH LOCAL AGENTS 


Foreign manufacturers and exporters are commonly Fe ogee a a <>. 
countries by local importers or representatives. ie a1 oa ni 
merely encourage, or to avoid buying through eo. ae Tks ef tictanet 
range of foreign suppliers doing business with the buyer, 


Figure II1.C.8. 


Advantages and Disadvantages of Buying Through Local Agents 


ADVANTAGES DISADVANTAGES 
1. Syeede ang snproves commumicalton =~ Lesa Aponte ney becaur 1. May slow and confuse communication -- If a local agent is un- 
thorized to make certain decisions without a special contact 


with the foreign supplier. Where communication with the 
foreign supplier is necessary, the local agent is better 


able to contact the appropriate person at the foreign 
supplier's office. 


2. Locates least expensive acceptable supplies -- Where the 
public program purchases through tenders or negotiated prices 
from multiple sources, it is in the interest of the local 
agents to locate inexpensive suppliers. Agents can sometimes 


locate sources which might not otherwise have come to the 
attention of the purchaser. 


3. Facilitates payment -- Local agents can sometimes enable the 
government to make all payments in local currency and allow 
deferred payment. Currency conversions are a troublesome part 
of the payment process and some countries specify that all 
payments will be made in local currency to local agents. 


4. Expedites delivery -- Local agents often handle port-clearing. 
When illicit commissions are required to move drugs through 
the port, local agents are better able to pay these fees and, 
by saving time, save the government money. 


5. Speeds receipt of emergency supplies -- In many countries 
local agents maintain stocks within the country, which speeds 


the receipt of emergency supplies and may reduce the amount of 
warehouse space required by the purchaser. 


6. Affords greater legal recourse -- The presence of an in- 
country agent affords the purchaser greater opportunity for 
legal action if the supplier defaults in terms of quality, 
delivery time, or adherence to other specifications. 


7. Introduces new products -- Occasionally, new products or for- 
mulations are introduced which are indeed cost-effective 
alternatives to existing products. The agent is necessarily 
biased, but he may provide scientific articles in support of 
the product. Other information sources should be sought to 
supplement the introductory information provided by the agent. 


trained, unmotivated, poorly supervised, or works only part-time, 
he may actually lengthen and confuse arrangements with the 
foreign supplier. 


May increase cost -- Use of local agents may effectively add as 
much as 15 to 30 percent to the visible cost, even though their 
commission is often much less than this. 


Serves as a source of blackmarket drugs -- In some countries, the 
licensed importers are a major source of drugs for illicit uses. 
The use of local agents brings with it the need to regulate their 


activities through licensure, regular inspection of records, and 
other activities. 


May completely default on an order -- In situations where local 
agents are not financially stable, governments occasionally find 


that agents have gone out of business and disappeared after the 
government has placed an order. 


Attempts to increase drug consumption -- With their commissions, 
local agents employ detailmen or company representatives to visit 
local physicians to advocate the use of products recently bought 
from them and to encourage physicians to request new drugs. 
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communication between the buyer and the supplier 
> 


the choice of 
payment terms, and other factors in the procuremen trade ‘aug 


t process, 


oe eee oPeeeme *6°8 of buying through local agents are 
gur In summary, the establishment of a policy with 
regard to the involvement of local agents in purchasing will de aa h 
purchaser's level of expertise and knowledge of drug markets she MPS: f 
communication available to the purchaser, the warehousing aad wharf cleat 
capabilities of the purchaser vis-a-vis the current or potential agents a 
the nature of blackmarket and illicit drug traffic. r Ce 

Some of the negative aspects of purchasing through local agents may be 
avoided through licensing requirements, specifications for standards of 
recordkeeping and storage facilities, regulations to assure adequate security 
limitations on allowable commissions, restrictions on the activities of 
company representatives, and the establishment of a control agency for local 
agents. At the same time, purchasing through local agents substantially 
increases the level of personal contact and its advantages may be impressive 
enough to warrant encouraging the establishment of local agencies. 


SUMMARY 


Careful selection of suppliers is important because it can affect both the 
quality and cost of drugs acquired. 


Supply sources include: 

- Primary sources (those engaged in manufacture themselves) 
(1) government production 
(2) local private manufacturers 
(3) foreign manufacturers 

- Secondary sources (those who do not manufacture pharmaceuticals, but 
obtain them from an independent producer) 
(1) donors 
(2) international procurement services 
(3) independent foreign exporters 


A wide range of suppliers increases potential for (1) lower prices, 
(2) more reliable suppliers, (3) obtaining necessary, but unusual, drugs 
or dosage forms, (4) the availability of emergency supplies. 


Bids can be attracted from potential suppliers through various means, 
including direct inquiries and advertisement of public tenders. 


An effective procurement staff must develop a system of determining . 
supplier reliability and eliminating those suppliers whose performance 1s 
clearly substandard. New suppliers can be evaluated through: 

(1) informal information gathering 


(2) test purchases 
(3) formal registration (the most objective, the most thorough, and 


the most effective, but may dissuade new suppliers). 
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Once in business, supplier performance should be formally monitored with 


both a supplier file and a product file. 


te authority for selecting 


he individual or committee with the ultima 
et be able to act promptly, and be 


suppliers should have technical expertise, 
trustworthy. 


a suppler for a particular order should be made by comparing 
Wherever possible, specific selection criteria 


should be adopted and utilized. 


Selection of 
acceptable suppliers. 


Foreign suppliers are often represented in developing countries by local 
agents. The advantages and disadvantages of purchasing through local ' 
agents should be considered, as a procurement office establishes a policy 
with regard to their involvement. 
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Calculating Hidden Cost Ratios 


The total cost of purchasing an item from a Specific supplier is the sum 
of the quoted price (usually based on C.1.F. terms) and any hidden costs. In 
comparing quotations from different suppliers, professional procurement 
officers sometimes find it advantageous to calculate the expected hidden 
costs for each supplier, based on his past performance. With this information 
the Hidden Cost Ratio for each supplier can be calculated. The Hidden Cost : 
Ratio is the sum of all hidden costs incurred in past orders divided by 
the sum of the visible costs for all past orders: 


Hidden Cost Ratio Hidden Costs 


Visible Costs 


Visible Costs Sum of prices, insurance, freight 


€€.1.F.) for all past orders. 


Hidden Costs = Commission for Local Agents 


+ Cost of Late Deliveries (include air freight 
for emergency needs, use of more expensive 
alternatives, higher cost for emergency 
replacements, etc.) 


+ Cost of Delivery Errors (sum of costs incurred 
because of short-shipments, incorrect drugs 
shipped, shipments delivered to wrong port, 
additional port costs because proper documents 
have not been supplied, etc.) 


+ Value of Losses Due to Poor Packaging 


+ Replacement Cost of Unusable Drugs (short 
shelf-lives, disintegrated drugs, etc.) 


~ value of Cost-Saving Contributions (deferred 
payment terms, suggestions for less expensive 
dosage forms, etc.) 


For example, assume that Supplier A has sold the government a 
worth of drugs in the past (Visible Cost = $100,000.). A review of t a 
procurement office Supplier File might show that for these purchases, the 


following hidden costs were incurred: 
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(1) Commission for Local Agents (3%) = $3000. 


(2) Late Deliveries (air freight and higher price for temporary emergency 


stocks) = $9000. 


(3) Delivery Errors (2% average short-packing) = $2000. 


(4) Losses from Poor Packaging (losses not covered by insurance) = $2500. 
(5) Unusable Drugs (replacement cost for tablets which disintegrated in 
transit; expired products not replaced by supplier) = $5000. 


(6) Cost-Saving Contributions (discount achieved because of Supplier A's 


suggestion of alternative dose forms for a few common items) = $1500. 


Based on this experience with Supplier A, the procurement office calculates 
the following Hidden Cost Ratio: 


$3000. + $9000. + $2000. + $2500. + $5000. - $1500. 
$100,000 


Hidden Cost Ratio 


= 202 


This information can then be used to estimate total costs of later 
orders. A Hidden Cost Ratio of 20% for Supplier A means that the total cost 
for the drug supply system will be about $1.20 for every $1.00 quoted by 
Supplier A for a product. For example, if Supplier A quotes a price of $100. 
for an item, and Supplier B quotes a price of $90. and has a Hidden Cost Ratio 
of 50%, Supplier A would have the lowest expected total cost ($120. for 
Supplier A versus $135. for Supplier B). 


In practice, it is often difficult to collect the necessary information 
for calculating Hidden Cost Ratios. Once this information is collected, it 
can quickly become outdated if suppliers undergo a substantial improvement in 
their performance. Furthermore, the system is of no use in comparing previous 
suppliers with entirely new suppliers. Nevertheless, some system for recording 
past experiences with suppliers should be used in order to avoid contracting 


with suppliers whose consistently poor performance leads to extremely high 
hidden costs. 
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Calculating Expected Delivery Dates 


Wherever possible, delivery dates should be compared in terms of the 
expected delivery dates, rather than promised delivery dates. In other words 
the supplier's past rate of late delivery and the average number of days bakee 
should be used to calculate the expected delivery date from the neers 
delivery date. The calculation is made as follows: 


DDp + ((OD) (ZOD)) 


DD, = 
Where: 
DDp = expected delivery date 
DDp = promised delivery date 
OD = average overdue period in days 
% OD = percentage of orders overdue 


If the lowest acceptable bidder's expected delivery date is beyond the 
required delivery date, then the effect of a shoratage of the particular drug 
must be considered. The cost of alternative treatments and the cost of a 
special air shipment to cover the interim period must be considered. 


Obviously, calculation of the expected delivery date requires that 
complete, accurate supplier files be kept. Although time consuming, such 
files are invaluable in avoiding costly late deliveries. 
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Appendix III.C.3. 


Organizations and Information Sources for Locating 
Pharmaceutical Suppliers 


ipti ese services. 
International Procurement Services -- See text (p.152) for a general description of th 
a. n 


i Purchasing Center Pan American Health Organization 
Afro-American Purchasing eit iete, atrece, Wale 


- aid ees S.A Washington, D.C. 20037 U.S.A. 
ew York, ee 


UNICEF 

Supply Division 

866 United Nations Plaza 
Sixth Floor 

Room A 6114 

New York, NY 10017 U.S.A. 
CABLE: UNICEF, NEW YORK 


Crown Agents 

4 Millbank Westminster 
London SW1P 3JD England 
CABLE: CROWN LONDON SW1 


ECHO 
5 Robin Hood Lane 
Sutton, Surrey SMl 2SW, England 


CABLE: ECHO SUTTON United Nations Fund for 
Population Activities 

International Dispensary Association (1.D.A.) 485 Lexington Avenue 

P.O. Box 3098 New York, NY 10017 U.S.A. 

1003 AB Amsterdam, The Netherlands } ; 

CABLE: IDAHQ World Health Organization 

Drug Policies and Management 
Lifeline Relief and Development 1211 - Geneva 27 
Services International, Ltd. Switzerland 
Unit F, Southampton Airport CABLE: UNISANTE, GENEVA 


P.O. Box 56938 
Nairobi, Kenya 


b. Directories of Pharmaceutical Manufacturers 


Surgical Trade Buyers Guide. 40th Edition. New Jersey: Surgical Business Publishers, 1979-1980. 
Standard work covering manufacturers of medical and surgical supplies and equipment. A pro- 
duct section with an alphabetic listing of equipment and supplies, list of manufacturer's 
representatives, etc. 


World Directory of Pharmaceutical Manufacturers, Second Edition, 1978. IMSWORLD Publications Ltd., 
229/231 High Holborn, London WC1V 7DA, England. 
Alphabetical listing of major firms in the 34 principal producing countries, excluding centrally 
planned economies. Listings include a general description of the companies, names of executives, 
and principal products. Brief directories are included for Asia, Africa and the Middle East, the 
Caribbean, Central and South America, and Scandinavia. (Approximate cost, U.S.$130.00). 


World Pharmaceutical Firms, 1972. Noyes Data Corporation, Park Ridge, New Jersey, U.S.A. 
Alphabetical listing by country of over 6,000 firms in 52 countries throughout North and South 
America, Western and Eastern Europe, Africa, the Middle East, Asia, and Australasia, including 
national production facilities in centrally planned economics. 


€. International and Regional Trade Associations 


International Federation of Pharmaceutical Manufacturers Associations (IFPMA), P.O. Box 328 
Nordstrasse 15, CH-8035 Zurich, Switzerland, CABLE: PHARMAFED ZURICH 


Groupement International de l1'Industrie, Pharmaceuti 
. ; ; que des Pays de la CEE - 
Marie-Loulse, B-1040 Bruxelles 4, Belgium, CABLE: FECHIMIE : ee 


Grouping of the pharmaceutical industr lati i 
y associations of Belgium, Denmark, France, Federal i 
of Germany, Ireland, Italy, Netherlands, and United Kingdom. aia 


49, Square 


Pharmaceutical Industries Association in the 
EFTA - i 
etceriscd CHM ‘ttAssomens PIA, Nordstrasse 15, P.O. Box 328, CH-8035 Zurich, 
Grouping of the pharmaceutical industr 
and Switzerland. 


y associations of Austria, Finland, Norway, Portugal, Sweden, 
Federacién Latinoamericana de la Industria Farmacéutica - 
Pellegrini 763 8° P, Buenos Aires, Argentina 
Grouping of the pharmaceutical industr 
America, Chile, Colombia, Ecuador, 


FIFARMA, Secretarfa Ejecutiva, Carlos 


y associations of Argentina, Bolivia, Brazil, Central 
Mexico, Paraguay, Peru, Uruguay, and Venezuela. 


d. National Trade Associat 
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ions Including Exporters in Centrally Planned Economies 


National Trade Associations Including Exporters in Centrally Planned Econonies 


Australian Pharmaceutical Manufacturers 
Association - APMA 

45, Macquarie Street 

Sydney, NSW 2000, Australia 

CABLE: APMASYD 


Fachverband der Chemischen Industrie 
Oesterreichs 

Gruppe Pharmazeutika 

Bauernmarkt 13, Schliessfach Nr. 69 
A-1011 Wien, Oesterreich, Austria 
CABLE: CHEMVERBAND 


Association Generale de l'Industrie du 
Medicament - AGIM 

49, Square Marie-Louise 

B-1040 Brussels, Belgium 

CABLE: FECHIMIE 


Pharmaceutical Manufacturers Association 
of Canada - PMAC 

141 Laurier Avenue West, Room 1110 
Ottawa, Ontario KIP 5J3, Canada 


FEDEFARMA - Federacion Centroamericana 
de Laboratorios Farmaceuticos 

6a. Av. "A" 10-38, Zona 9 

Ciudad de Guatemala, Guatemala 


Chemapol Sopfa 
Panska 9, Praha I 
Czechoslovakia 


MEFA Foreningen af Danske Medicinfabrikker 
Landemaerket 25 

DK-1119 Copenhagen K, Denmark 

CABLE: MEFADEX 


Ladketeollisuusyhdistys r.y. (LTY) 

Iso Roobertinkatu - 4-6A, P.O. Box 316 
SF-00121 Helsinki 12, Finland 

CABLE: CHEMAS 


Syndicat National de 1'Industrie Pharmaceutique 
88, rue de la Faisanderie 
F-75782 Paris Cedex 16, France 


Bundesverband der Pharmazeutischen Industrie 
Karlstrasse 21] 

D-6000 Frankfurt am Main 8 

Federal Republic of Germany 

CABLE: PHARMINDUSTRIE 


The Hong Kong Association of the Pharmaceutical 
Industry -— HKAPI 

1609A, Asian House, 1, Hennessy Road 

Hong Kong 

CABLE: PHARMIND 


MED IMPEX 
Hungarian Trading Company for Pharmaceuticals 


H-1808 Budapest, 5 
p.O. Box 126, Hungary 


Employers Syndicate of Pharmaceutical and 
Hygienical Industries - ESOPHI 

312/1 Kakh Avenue 

Tehran, Iran 


Manufacturers’ Association of Israel 
Pharmaceutical Section 

13, Montefiore Street, P.O. Box 29116 
Tel-Aviv 65 164, Israel 

PARTE.  PATLMANUF 


Associazione tra Industrie Chimi 
ASSOFARMA 

Via G.D. Romagnosi 18/A 

I-00196 Roma, Italy 


co-farmaceut iche 


The Federation of Pharmaceutical Manufacturers 
Association of Japan - FPMAJ 

2, Nihonbashi - Honcho 2 chome 

Chuo-ku, Tokyo 103, Japan 

CABLE: NICHIYAKUREN 


Malaysian Pharmaceutical Trade and 
Manufacturers Association 

c/o Essex Asia Ltd. 

3rd Floor, Jaya Supermarket 

Jalan Semangat 

Petaling Jaya, Selangor, Malaysia 


NEFARMA - Nederlandse Associatie van de 
Farmaceutische Industrie 
Franciscusdreef 50 

NL-2505 Utrecht, The Netherlands 


Norges Medisinalindustris Felleskontor - NOMI 
Sorligaten 8 

Oslo 5, Norway 

CABLE: NOMIDIN 


CIECH 

Warsazawalul, Jasna 12 

Skrytha Pocztowo NR. 271,.Poland 
CABLE: CIECH WARSZAWA 


Singapore Association of Pharmaceutical 
Industries - SAPI 

Secretaries, Goh, Tan and Co. 

Shing Kwan House, llth Floor 

4, Shenton Way 

P.O. Box 3039 Singapore 

CABLE: CERTIFIED 


FARMAINDUSTRIA - Servicio Técnico Sindical 
de la Industria Farmacéutica 

Fray Juan Gil, 5 

Madrid (2), Spain 


Likemedelsindustriféreningen-LIF 
Kungsgatan 32, P.O. Box 1319 
S-111 83 Stockholm, Sweden 


Swiss Society of Chemical Industries 
Nordstrasse 15, P.O. Box 328 

CH-8035 Zurich, Switzerland 

CABLE: CHIMIESUISSE 


Medexport 

Moscow, G-200 

Smolenskaja-Sennaja, 32/34, U.S.S.R. 
CABLE: MEDEXPORT MOSCOW 


The Association of the British Pharmaceutical 


Industry - ABPI 

162 Regent Street 

London WIR 6DD, England, United Kingdom 
CABLE: PHARMIND LONDON Wl 


Pharmaceutical Manfuacturers Association - PMA 
1155 Fifteenth Street, N.W. 

Washington, D.C. 20005 U.S.A. 

CABLE: PHARM 


PLIVA , 
Pharmaceutical and Chemical Works 


Lele Ribra 89 Zagreb, Yugoslavia 
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Appendix II1.C.4.b. 


Sample Supplier Registration Form 


CENTRAL PHARMACEUTICAL SERVICES 
MOUNTAIN REGIONAL HOSPITALS 
U.S.A. 


APPLICATION TO BE A PHARMACEUTICAL VENDOR 


s only from those firms which appear on its 


i i i hases pharmaceutical , 
Eevotein Tontant! ee ee ! letion of this application is the first step in 


" ist". The full and accurate comp? . aoe - 
re cen tis being placed on our approved list. Other steps include submission of price 


tations, review of scientific data supplied by the firm on its products and, at the discretion of 
ac neh eke of Central Pharmaceutical Services, an inspection of the firm's manufacturing facilities 
by representatives of Mountain Regional Hospitals. Failure to adequately complete this a pal 
will result in it being returned to the firm. No further consideration can be ‘given to a firm’p g 
the acceptance of this application by the Director of Central Pharmaceutical Services. 


zr. BUSINESS INFORMATION 
1. Business name and address of applicant: 
2. Address to which bid forms are to be mailed: 
3. Type of organization: [_]individual [_]Partnership [_] corporation 
4. Name of parent company (include brief summary of ownership relation): 
5. Name(s) of affiliated concern(s) - include address(es) and summary of relationship: 

If corporated, indicate state(s): 


Names of officers, members or owners of concern: 


a. President 

b. Vice-President 
c. Secretary 

d. Treasurer 

e. Others 


Names and titles of individuals authorized to sign bids in firm's name: 
Names and titles of individuals to contact on matters concerning bids: 


. Total number of personnel employed: 


Floor space (square feet) for the following areas: 
Manufacturing 


Quality Control 
Warehouse 


Indicate pharmaceuticals on which you desire to bid by attaching a supplemental list of 
current company catalogue. 


GENERAL INFORMATION 


1. Is a registered pharmacist empl : 
; ployed by your firm? 
If yes, in what capacities? fie! ["]yes ad No 


If a registered 
operation, list 
detailed resume 


ha i i i i 
Oe Pe nae employed in the production, formulation, labeling or mixing 
oe Ae of the persons personally supervising these operations and attach a 
scientific and technical training and/or experience. 
What state agency is i i i 
2g y responsible for inspecting and licensing your facilities and operations? 
Date of last inspection: 


Date, number and expiration date of current state license or permit: 


List current F.D.A. registration information: 


Number of F.D.A. approved N.D.A. 


7 "s held b : 
List examples of such products: y company: 


Number of F.D.A. 


! approved antibiotic certifi i 
List examples of eae 


such products: ons held by company: 
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List several local, state or federal agencies currently purchasin 


length of time doing business with each. & your products and include 


If you have not done business with any governmental agencies (or in addition to the abo if 
you choose) list at least five other current customers: yi 


List all product recalls (either by F.D.A. or firm) during th 
=D.A. e last th i 
date of recall and reason for recall: ee ne Socios 


ITI. MANUFACTURING INFORMATION 


IV. 


vi. 


I. 


2. 


1. 


Zs 


I hereby certify that the inf 
cooperate with any official of Mountain Regional Hos 


Are products actually manufactured or are they repackaged? 


If any products are repackaged, attach a list of such products showing the name and address 
of the manufacturer for each product. 


Are master formula control cards used for manufacturing? 
Attach sample form. 


List the name and address of several companies from which you purchase raw materials: 


Are measurements and weights of ingredients of each batch double checked? 
By whom? 


Are final yields or volumes checked against theory? 


QUALITY CONTROL INFORMATION 


Do you maintain your own quality control laboratory? 


List names and addresses of quality control laboratories used in addition to or in lieu of 
your own laboratory: 


Are all raw materials completely tested prior to use? 
Are all finished products tested and released by quality control before release for sale? 


Are control tests made during production? 
List examples: 


Is bio-availability a part of the quality control testing procedure? 
If yes, list products so tested and attach reports if F.D.A. approved. 


Are control samples of each lot retained? 
Time retained: 


Explain in detail procedures for disposition of rejected batches: 


HOUSEKEEPING AND SANITATION INFORMATION 


1. Are all parts of the plant insect and rodent proof? 
2. Is the plant fully air conditioned? 
List areas not air conditioned, if any: 
3. Indicate procedures for cleaning manufacturing and packaging equipment: 
4. Are floors, ceilings and walls of such construction as to be easily cleaned? 
CERTIFICATION 


ormation contained herein is complete and correct and that I will 
pitals in making a personal inspection of 


manufacturing facilities and records. 


Signature 


Name 
Title 
Date 
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How Good are the Drugs: 
Quality Assurance 


1. OVERVIEW 
Il. SELECTION 
to Buy? Much? 
Ill. PROCUREMENT 
IV. DISTRIBUTION 


B. Inventory iC. Port-clearing D. Storage 
Control 


V. USE 


A. Prescribing B. Dispensing 


Vi. MANAGEMENT 


A.Organizatio B. Cost C. Security D. Training 
Reduction 


DRUG QUALITY 
a. What is "Drug Quality"? 


Identity 

Purity 

Potency 
Uniformity 
Bioavailability 


b. What Determines Drug Quality? 
c. Why Worry about Drug Quality? 


OBJECTIVES AND ELEMENTS OF A COMPREHENSIVE 
QUALITY ASSURANCE PROGRAM 


PROCEDURES FOR ASSESSING DRUG QUALITY 


ORGANIZING A QUALITY ASSURANCE PROGRAM 


SUMMARY 
REFERENCES 


APPENDICES 


III.D.1. Bioavailability of Drug Products 
IIl.D.2. Centers Performing Quality Control Tests 
_III.D.3. WHO Certification Scheme on the Quality of 
Pharmaceutical Products Moving -in 
International Commerce 


National Drug Control Agencies Participating 
in the WHO Certification Scheme 
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How Good are the Drugs: Quality Assurance 


The purpose of quality assurance in public drug supply systems is to make 
certain that each drug reaching a patient is safe, effective, and acceptable 
When "quality control" is mentioned, people often think of laboratory Beeting 
of drug samples. Although such tests are important, they are only one part . 
a comprehensive quality assurance program which includes both technical and 
managerial activities. ~~ ae 


The quality of a final drug product is determined by the raw ingredients, 
equipment, and technical know-how that go into producing and packaging it, as 
in most manufacturing processes. But unlike a steel bolt or a tailored Suit, 
a drug is a dynamic product whose color, consistency, weight, and even chemical 
identity can change between its manufacture and its ultimate consumption. 
Furthermore, these changes can occur anytime between the production of the 
drug and its use many months later and thousands of miles away. A drug which 
passes all laboratory tests upon entry into a tropical country may be useless 
within a few months if it has not been properly formulated and manufactured, 
if the packaging is not of the correct type or is of poor quality, or if 
storage and transportation conditions have been improper. 


It is the dynamic nature of drugs which requires that an effective 
quality assurance program include both the technical activities involved in 
performing or reviewing quality control laboratory tests and the managerial 
activities involved in supplier selection, preparation of contract terms, 
monitoring supplier performance, and establishing and enforcing drug inspec- 
tion procedures at points throughout the distribution network. 


Even though quality assurance is discussed here with procurement activi- 
ties, it is obvious that quality assurance spans the entire supply process 
from selection to patient use. It is as relevant for programs which purchase 
all of their supplies or have their supplies donated as it is for programs 
which produce their own pharmaceuticals. Quality assurance includes not only 
the activities which guarantee that the drugs in the central medical stores 
are of high quality, but also the activities required to assure that this 
quality is maintained to the point of consumption by the patient. 


Assessment Guide III.D. poses questions intended to help health officials, 
technical consultants, and other individuals involved in drug supply to 
reflect upon current quality assurance activities within their own programs. 


1. DRUG QUALITY 


intain an effective quality assurance program it is 
of the meaning of drug quality, the deter- 
s which reach the patient, and the reasons 


drug quality. 


To establish and ma 
necessary to have an understanding 
minants of the quality of the drug 
why health officials should worry about 
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ASSESSMENT GUIDE HII.D. ey 
Quality Assurance Activities 


s and practices aimed at assuring drug quality? 


stated policie ; 
Are there licies and procedures? Are they being followed? 


If so, what are these po 


Who is responsible for the quality of drug purchases and donations? What 
type of training do these individuals have? 


e What methods are used to assess and maintain the quality of drugs purchased 
by or donated to the program? 


e Has drug quality ever been an issue in your program? In what way? What 
effect has this had on public health? On the program? On medical 


practitioners? 


e Is a 100 percent physical inspection made of all drugs received? Are the 
inspectors (checkers) well-trained and adequately supervised? 


e Are laboratory analyses ever used to assess drug quality? Who performs 
these analyses? Is the testing laboratory reliable? Is there a government 
quality control laboratory which can be used for such testing? 


e If the government repackages drugs into course-of-therapy packets or other 
smaller packages, is there a control system for assuring that adequate 
enclosure is maintained? 


e What are the conditions during transportation of drugs? Can the drugs be 


seriously affected by these conditions? What improvements in transporta- 
tion conditions are possible? 


e Are storage conditions periodically evaluated at the ports of entry? At 
the central warehouse? At district and regional stores? In hospital 
pharmacies? At health centers and rural health posts? If so, who is 


responsible for these evaluations and what type of training do the re- 
sponsible individuals have? 


Is there any system for village health workers, general practitioners, and 


other health personnel at i hee 
: peripheral faciliti t : 
drug quality? P es to report problems with 


a 
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Pharmaceutical scientists have man 
uality. Established quality standards are published periodically in the f 
f pharmacopoeias which provide detailed descriptions of drug ppc cc 
nd analytic techniques. Commonly accepted pharmacopoeias include a BY 
thers, the International Pharmacopoeia published by the World Health a 
lon, the United States Pharmacopoeia (U.S.P.), the British Phareaeneeere * 
cP.) > the European Pharmacopoeia, the French Pharmacopoeia, the Nordic 
harmacopoela, the Pharmacopoeia of Japan, the Swiss Pharmacopoeia, the 
anadian Formulary, and the West German Pharmacopoeia. 


y ways of defining and testing drug 


For the purposes of primary health care, the most important characteristics 
fa drug product to consider are its identity, purity, potency, uniformity 
nd bioavailability. 


Identity -- The correct active ingredient should be present in the 
product. This characteristic is generally the easiest to guarantee, although 
9ccasionally a supplier will have such poor quality control that the wrong 
active ingredient is present and not detected. In most cases where analysis 
reveals a different ingredient present, there is a packaging or labeling 
2rror. 


Purity -- Most drugs are made with a variety of ingredients which are 
added for bulk, consistency, color, etc. The important point is that drugs 
10t contain potentially harmful contaminants, significant quantities of other 
irugs (sometimes found when manufacturing plants are not kept clean), or 
yacteria and other micro-organisms which could infect the patient. 


Potency -- The drug should have enough of the active ingredient. Most 
yharmacopoeias specify a content range, such as 95 to 110 percent of the 
mount written on the label, rather than an exact amount. Thus a 100 milligram 
-ablet of hydrochlorothiazide must have between 95 and 110 milligrams of 
yydrochlorothiazide in it when it is manufactured, and this amount must still 
ye present when the original package is opened at any point before the expira- 
-ion date. To assure a long shelf-life, reliable manufacturers often produce 
lrugs with the maximum allowable amount (e.g., 110 milligrams, rather than 95 
nilligrams). This provides a margin of safety for slight losses in potency. 


Uniformity -- The consistency, color, shape, and size of tablets, capsules, 
‘reams, and liquids should not vary from one dose to the next. Problems in 
niformity often do not influence the safety or effectiveness of a drug, but 
they generally do influence the acceptability of a drug to pharmacists, 
edical practitioners, and patients. Futhermore, lack of uniformity may 


suggest problems in identity, purity, or potency. 


Bioavailability -- Occasionally a drug will appear normal and pass all F 
nalytic tests, but when given to the patient it will not be properly absorbe 
nto the blood stream and will not, therefore, have its intended therapeutic 
fect. Bioavailability is the rate and extent of absorption of a drug from a 


pecific dosage form. In practice, most drug preparations are Saaiece ct 
ioequivalent for routine medical practice; that is, the plaktgns . oh 
ost drugs -- whether bought by their medical (generic) name ae Decated 
ame -- is adequate enough to assure that the patient receives 


ffect from the drug. Furthermore, standard pharmacopoeias are beginning to 


Se eS eC 
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ds which will assure bioavailability. Nevertheless, 


tant factor in the selection of certain drugs and 
1 in Appendix III.D.1. 


incorporate testing standar 
bioavailability 1s an impor 
it is therefore discussed in greater detal 


chnical pharmaceutical science terms which 


are other te a : 
Although there uniformity, 


identity, purity, potency, 
ld be introduced here, the concepts of 1¢ ity, 
a bioavailability provide a definition which is practical and complete for 


evaluating drug quality in clinical medicine. 


b. What Determines Drug Quality? 


The quality of a drug coming off the production line is determined by 
the raw ingredients, the plant environment, the manufacturing equipment, and 
the technical know-how invested in developing the drug and the manufacturing 
process. But the drug reaching the patient may be quite different. The 
packaging, transportation conditions, storage conditions, and many other 
factors influence the quality of the drug at the end-use level. These factors 


are summarized in Figure III.D.1. 


The influences can be cumulative. This is especially true of factors 
involved in the manufacturing process. For example, differences in the 
selection of particular inactive ingredients which are used to give tablets 
their bulk and consistency may have no effect on the color, texture, or 
chemical quality of a drug until the immediate container is opened in a hot, 
humid environment. Then, depending on the manufacturer's choice of ingredients, 
the tablet may remain firm and dry, or it may become moist and crumble within 
amatter of days. The humidity of the factory during packaging may also have 
an important effect. If glucose-electrolyte sachets are not packaged under 
very low humidity, moisture enters the sachet and may result in chemical 
changes in the glucose which makes it difficult to use. Similarly, the amount 
of grinding, the thoroughness of mixing, the choice of packaging, the maintenanc 
of packaging equipment, and the other factors shown in Figure III.D.1. can have 
an effect which may be immediately evident or may not appear until the drug 
reaches the point of consumption. 


: It 1s because of the dynamic nature of drug products and the cumulative 
effects of the production process, packaging, storage conditions, and other 
factors that quality assurance must occur at all levels in the supply system. 


c. Why Worry About Drug Quality? 
gg Quality 


Be mes a prefer to prescribe high quality drugs, pharmacy personnel 
ape : 1spense high quality drugs, and patients prefer to consume high 

q y Crugs. But in reality, what difference can it make if a drug does 

» reaches its expiration date, or seems 
to have been spoiled by the local environment? Many thought ful phyaied ane 


Figure Ill. D. 1. 
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Loss of Potency -~ Reduced drug potency or es aa de habit 
the bioavailability is poor, when it reaches its ony gt79° a “1 ae 
supplier fraudulently or unknowingly dilutes a drug, or en improp phi 

iti e used. Most drugs have a margin of safety so that even al 
appa red date they contain close to 100 percent of the stated active 
pee eee ich cold remedies and minor pain 


: ae a 

i dient. With many drugs for example, ’ 
cn aes reduction of up to 50 percent in the content of the active ingre 

: But for other drugs -- for example, 


; ; 1 sequence. 
dient will have no serlous con “in 
antibiotics, heart pills, seizure medications, and asthma medications the 
exact content is important; for these drugs careful supplier selection, 


maintenance of proper storage conditions, and attention to expiration dates 


are critical. 


Medication errors -- The most serious errors occur when the wrong active 

LSS . . . . 
ingredient has been used or when the mixing process has resulted in too high 
or too low a concentration of the drug. Such errors are uncommon with 


established manufacturers. 


Toxic degradation -- A prevalent fear is that when drugs expire or 
change appearance in tropical climates they degrade into toxic products. In 
fact, tetracycline is virtually the only common drug with which this occurs. 
A much more frequent problem is contamination. 


Contamination -- Contamination of drug products with micro-organisms -- 
usually bacteria or fungi -- occurs occasionally and the consequences can be 
quite severe, particularly in the case of injectable drugs. For this reason, 
experienced public procurement officials are often much more selective about 
supply sources for injectable items. Contamination of creams, syrups, and 
other drugs in jars and tubes is especially common in tropical environments, 
but the consequences are quite variable, depending on the type of organism and 
drug involved. Usually such contamination has little harmful effect. However, 
if the drug is to be used in the eye or in other delicate areas, contamination 
may have catastrophic effects. Suppliers of such products should be carefully 
selected. Finally, drugs are occasionally contaminated during their manufactur 
by particles from other drugs. In small quantities this is unimportant, 
unless the contaminant is highly allergenic (e.g., penicillin). Adherence to 
good manufacturing practices should eliminate such contaminants. 


Although other minor problems may arise from poor drug quality, these 
four potential hazards are the most significant. 


2. OBJECTIVES AND ELEMENTS OF A COMPREHENSIVE QUALITY ASSURANCE PROGRAM 


If drugs remained unchanged from the time of manufacture to the time of 
consumption, then the only objective of a quality assurance program would be 
to assess the quality of drugs manufactured, purchased, or donated. However 
drugs are dynamic products; a quality assurance program that is comprehensive 


must address a variety of other issues as well. The important elements of 
a quality assurance program are as follows: 


Figure IlI.D.2. 


Elements of a Comprehensive Quality Assurance Program 
Key 


Levels Private Sector Public Sector 
Inter . Multinational International 
national Manufacturers Assistance Agencies 
National Local Man- 
ufacturers Government 
Supply Services 
¢ Procurement Unit 
Local © Import Unit 
Wholesalers ¢ Inventory Control Unit 
¢ Finance Unit 
¢ Medical Stores 
Regional 
g Regions 
¢ Medical Stores 
¢ Hospitals 
District Districts 
e Medical Stores 
¢ Hospitals 
e Health Centers 
Shops, 
Pharmacies 
Community Community 


Health 
Workers 


SUPPLIER SELECTION 


Gather accurate information 
about reliability of new 
suppliers. 

Maintain supplier file on past 
performance. 

Request and test samples from 
selected prospective suppliers. 


PORT CLEARANCE 


Monitor storage conditions to 
assure that proper temperature, 
light, cleanliness, and 
humidity are maintained. 

Ensure that required Certifi- 
cates of Quality are presen- 
ted with import documents. 


SHIPMENT ACCEPTANCE 


Inspect shipment contents to 
assure adherance to contract 
specifications. 

Test samples, either routinely 
or for suspect products. 


REPACKAGING 


Participate in selection of 
repackaging systems to assure 
that they are suitable to the 
local environment. 

Monitor packaging equipment, 
materials, and techniques to 
assure that adequate enclosure 
is maintained. 


STORAGE 


Monitor conditions to assure 
that acceptable storage envi- 
ronments are maintained. 


TRANSPORTATION 


Review transportation modes, 
routes, and schedules to pre- 
vent serious lapses in cold chain 
or other storage requirements. 


DISPENSING 


Assure adequacy of storage con- 
ditions at dispensing points. 
Review selections of bottles, 
envelopes, papers, and other 
dispensing materials. 

Maintain a system to verify 
quality of drugs at the final 
dispensing points. 
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t feasible, that suppliers are selected 

whose formulation and packaging are such that, under the <haeee? = 
d transportation conditions which are reasonably attaina :. rhe 

pes 3g the drugs maintain an acceptable level of qual Me we 

written supply contract should help to achieve this objec ‘ 


(1) Assure, to the greatest exten 


t the composition of drugs which are accepted from 


tha oe i 
(2) Determine s meets specified quality 


commercial suppliers and donor agencie 
standards at the time of delivery. 


Confirm that the packagings (immediate containers, external packaging, 
crates, etc.) meet contrac- requirements and are sufficient to 
withstand handling and storage within the country. 


(3) 


(4) Oversee repackaging activities and dispensing practices as necessary 
to confirm that drug quality is maintained until consumption by the 


patient. 


(5) Monitor storage and transportation conditions to be sure that drugs 
are properly protected from the environment. 
These five objectives should be included in a comprehensive plan and 
considered carefully by senior officials in any drug supply program. Their 
implementation must occur throughout the procurement and distribution process. 


The main points at which drug quality can be positively or negatively 
influenced by the drug supply system are shown in Figure III.D.2. Quality 
assurance is clearly a widely shared responsibility and, therefore, it should 
not be assigned entirely to one individual pharmacist or one unit of the 
program. If effective and safe drugs are to reach patients, all of the 
quality assurance activities noted in Figure III.D.2. must occur. 


At many points in the system, limited resources make optimal monitoring 
and maintenance of drug quality difficult, if not impossible. Inevitably 
there must be compromises between preferred and attainable standards. But 
it 1s essential that these compromises be made knowingly and by the appropriate 
individuals. It is of no value for the procurement unit to spend large sums 
of money on sample testing of drugs if storage conditions and re-packaging 
techniques result in the complete degradation of the drugs before they reach 
the patient. Likewise, it is unreasonable to invest in a costly modern drug 
warehouse if the individuals responsible for supplier selection choose 


inexpensive but unreliable Suppliers and, as a result, acquire drugs which 
lack potency. 


3. PROCEDURES FOR ASSESSING DRUG QUALITY 


‘ Many of the activities included in Figure III.D.2. are covered in other 
chapters and will not be discussed in detail here. In this chapter, we 
b] 


describe some of the most commonl . 
y used techni . , 
of drug purchases and donations. ques for assessing the quality 
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Figure IIl.D.3. categorizes and describes quality control proced 
currently in use by public procurement programs in various parts of a l 
In general, these are procedures designed to ensure that drugs received a “ 
program meet acceptable standards of quality. They do not inctWtarcced weal 


Unfortunately, quality assessment procedures are often costly and there 
is no "best system" which provides the greatest quality assurance at the 
lowest price in all countries. The World Health Organization has advocated a 
system of economical, less technically demanding Basic Tests for commonly used 
drugs. As these tests are developed, the process of quality assurance should 
be greatly facilitated. (WHO, 1981) 


When choosing specific procedures and establishing a quality assurance 
system, public officials and their advisors must balance the costs of quality 
control procedures and possibly higher drug prices (in cases where these 
procedures result in the loss of low-price suppliers), against the gains that 
result from these quality assurance procedures. These gains can be evaluated 
in terms of reduced expenditures for medical complications resulting from poor 
drug quality, as well as in terms of the health benefits of having safe, 
effective drugs. 


Country Study III.D.1. describes the activities followed in several 
countries, and shows in particular how careful supplier selection can be used 
to assure quality. This is one of the least expensive methods for quality 
assurance and probably the one most frequently used by professional procurement 
officials in Western countries. Large-scale buyers such as major hospitals 
and government armed forces rely on prudent supplier selection and often make 
limited use of laboratory analyses or individual batch certification. 


There are several means by which to evaluate the reliability of potential 
suppliers (see Chapter III.C. for a fuller discussion). One important measure 
is a producer's adherence to good manufacturing practices (GMP). The World 
Health Organization has established GMP for pharmaceutical products and these 
standards parallel those enforced by the U.S. Government Food and Drug Adminis 
tration (FDA) and similar national drug control agencies ‘in other countries. 
The requirements include criteria for personnel, facilities, equipment , 
materials, manufacturing operations, labeling, packaging, quality control, 
and, in most cases, stability testing. (Requirements for stability testing 
vary from country to country; nevertheless, assurance that adequate stability 
testing is performed is necessary for public drug supply programs in developing 
countries.) Formulations and packagings must be shown to maintain drug 
stability under normal test conditions if drugs are to survive under the 
conditions often found in developing countries. 


Where national drug control agencies exist (see Appendix I11.D.4.), 
adherence to GMP is enforced by a system of inspections and other pages 
controls. Recent reports of GMP inspections and drug recall ates sh © 
obtained by writing national drug control agencies. Often a = ae 
approve or at least expedite requests for per formance egg = cc aa 
drug control agencies; a supplier's failure to obtain suc pe * 
pam a ocuaet a csent Tress or trom internat icoal agencies such 

i ther procurement pro 
oe ilies Agents Great Britain. (See Appendix II1.F.1. in Chapter II1.F. 


for address.) 
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ountry Study //1.D.1. ; ; 
Quality Assurance in Selected Countries 


hased by the Pharmaceutical Services 

s whose products have previously been tested and with whom ee el 
lt For new suppliers or new items from an older supplier, samples are requeste a 

pee See gent — a control laboratory in Canberra, Australia, for a fee of about U.S.$40. Usua y 

gee page 98 _. bidder is tested first. Samples are also drawn randomly from goods received, 

eee oe occasionally send goods of different quality than the original samples. 


Papua New Guinea ~- The majority of the products currently purc 


Section (PSS) are from known supplier 


or items about which stability is in question, several samples 
put aside in one of the hotter, more humid stores and checked periodically 
for deterioration. In 3 to 12 months a sample may be sent to the Canberra laboratory. _PNG . experience 
is that, except for a small number of products which require cold room storage (e.g., SRS: 
some antibiotics), the majority of pharmaceutical products will withstand the climate without air cond1i- 


tioning, provided the packaging has been adequately tested. (1978) 


For critical items, items in new packaging, 


from the first shipment will be 


aterials and raw materials purchased for the government production unit, 

d in the analytical laboratory. For finished dose products, the tendency is to 
ble suppliers and to do little actual sample testing. The tender period 

les of products from new suppliers or old suppliers bidding on a 
ss his products have been tested. (1978) 


Malaysia -- For packaging m 
samples are routinely teste 
keep to well-known and reputa 
allows time for the staff to request samp 


new product. Im general, a new supplier is not used unle 


Costa Rica -- The Social Security Fund (CCSS) funded a well-equipped air-conditioned laboratory which 
opened in the mid-1970's and is capable of performing chemical analysis for most drugs, biological 
analyses for antibiotics and vaccines, and pyrogen testing for injectables. In 1978 the laboratory was 
staffed and equipped to perform 400 tests per month, but had been pushed by the volume demand to 600 per 
month. The value of the laboratory is demonstrated by the results of the 1976-1977 testing: 79 of the 
320 samples submitted from the bid were rejected (32.78%). Even after this screening, 292 of the 1661 
samples collected at the time of delivery were rejected (17.57%). Since that time, the percentage of 
rejections has declined, possibly reflecting the effectiveness of pre-purchase testing. 


Because of difficulties with suppliers, the CCSS instituted a requirement that QC results be completed 
before payment is made. It takes 1 to 4 weeks for the lab to turnaround a sample. For tests of samples 
from a bid and samples taken from warehouse receipts, the CCSS pays for the first test performed, but 
charges the supplier for any additional tests that are required. (1978) 


Sri Lanka -- Soon after the formation of the State Pharmaceuticals Corporation (SPC) to manage drug 
importation, the public and medical profession began to question the quality of some drugs. Hence, 

the SPC makes considerable efforts to assure quality. It requires that a supplier (1) register with SPC, 
(2) provide a Certificate of Origin with each shipment, and (3) bear the expense of testing by an independ- 
ent laboratory chosen by the SPC. In addition, the SPC occasionally sponsors local studies of bioavaila- 
bility. Because suppliers' own certificates of quality were often found to be unreliable, and a well-known 
international quality control agency was not consistently reliable, the SPC developed a list of indepen- 
dent QC labs which they recommend to suppliers to perform the QC checks. 


Although a merit rating system was devised, it has not been implemented. The Tender Board which decides 
ie tistctred acl i. ape memory of experience with the company, the reports of Board members who 
es ate: ion ph es: Maer and, to some extent, information from a Registration System. The 
itecwcce ansth ing used to ascertain (1) bank references, (2) trade references (large hospitals, 
gencres, etc., 1m other countries to whom they may write for information on reliability and 


Peru -- The i ici 

Beiicines enc ceeh Briel econ attempts to assure the potency and pharmacological integrity of its 

Mecralis chsakwiin iatccuaeenean First, contracts are awarded preferentially to known companies, 

Micatosy ETEAE Go ons pecs} ae aa though sometimes to locally owned companies. Second, 

ME sijaicaile Shdone! i. pe: Bik ia for any product which pharmacists, doctors, or nurses observe to 

ic 5 5 Wes c.. Ss aaaeben for which the clinical results suggest lack of potency. Third, 

Rak five SageETS? cs, y te post-acceptance sampling of all routine drug purchases. During the 
Program, Peru had limited test facilities and careful selection of suppliers was 


= ‘ ; . on in 1 


If a product fails because the content of 
company is fined and is not considered in 
nants, the wrong active ingredient 


active ingredient is above or below the allowed levels, the 
2 salen bids on that product. If quality is poor due to contamia 
-, the contract is cancelled and the drug is recalled. (1978) 
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Alternatively, some buyers with hi : 
: " : ghly trained pharmaceuti 
their own inspections of potential suppliers. P eutical staff perform 


Unfortunately, GMP reports are only as reliable as the agenc Ne 
them. While national drug control agencies in the major sugpt ae Pr the. 
are generally conscientious in their assessments, agencies in fe, pe ttrice 
have been found by public drug programs to be less reliable. untries 


In addition to providing recent GMP reports and drug recall histories 
many national drug control agencies have agreed to participate in the WHO 
Certification Scheme on the Quality of Pharmaceutical Products Moving in 
International Commerce (see Appendix III.D.3.). The names and addresses of 
these agencies along with notes on any special conditions set by individual 
agencies appear in Appendix III.D.4. Many of the participating agencies 
will provide individual batch certificates or certify the accuracy of the 
manufacturer's analyses. Laboratory analyses of samples from individual 
batches can also be obtained through international quality control organiza- 
tions such as Société Générale de Surveillance (General Superintendence) or 
other agencies listed in Appendix III.D.2. 


Independent laboratory analysis of individual batch samples provides a 
dependable, but costly and often time-consuming, addition to a quality 
assurance program. The expense of such testing can be reduced if the services 
of a government pharmaceutical control laboratory are available to the supply 
program. Construction of a laboratory where one does not already exist 
should be considered with the same cautious thoroughness and the same type of 
feasibility study used to consider pharmaceutical production facilities 
(Chapter III.F.). If analyses are performed by foreign laboratories, then 
foreign exchange and billing problems may be reduced by requiring the suppliers 
to pay the laboratory themselves. Such an arrangement should be clearly 
described in the purchase contract. 

Many buyers keep drug analysis costs to a minimum by "testing by exception." 
In this case, drugs are analyzed only when a supplier or a specific drug is 


suspect. 


Regardless of other quality assurance procedures in use, physical 
inspection of each drug shipment should be performed. This includes not only 
verification of adherence to contract specifications and a count to be sure 
the order is complete, but also a visual inspection of samples of all items to 
The training of competent checkers can be an 


spot any gross abnormalties. 
quality as well as reducing 


economical and rewarding means of assuring drug 
losses due to supplier negligence or fraud. 


4. ORGANIZING A QUALITY ASSURANCE PROGRAM 


ting a comprehensive quality assurance 
nistrative procedures for quality assurance 
ff members 


The most important step in crea 
program is the establishment of adm1i > 
activities, which include training and supervision of the sta 


involved. 


194 Ill. PROCUREMENT 


operation of most well-run dr 
with some training or experl 
Such an individual can be invalua 
control practices best suited to local requirements. 
or a qualified assistant should participate in Arve 90) Soin tt Pigs 
technical specifications for drug contracts, in reviewing supply offers 


selecting suppliers, and in reviewing storage and transportation facilities. 


He should also coordinate any drug testing and help to train the inspectors 


drug shipments (see Chapter IV. Dede 


rug procurement systems is a 
ence in industrial pharmacy 
ble in establishing and 
He 


Central to the 
qualified pharmacist 
and in procurement. 
overseeing quality 


who check 


In some government programs qualified pharmacists are employed at all 
levels, including the district hospitals, and they are expected to oversee 
local storage and transportation conditions. In addition, they report 
problems or questions concerning individual drugs to the main office. 

In other countries, locally-trained dispensers (Chapter V.B.) assist in 
much of the day-to-day work required for close monitoring of drug quality. 


Development of expertise in the pharmaceutical sciences is valuable in 
any drug program large enough to have its own staff. Some fellowships are 
available to assist in the training of pharmacists and other pharmaceutical 


staff (see Chapter VI.D.). 


In addition to pharmacists and pharmaceutical assistants, there are other 
staff members involved in quality assurance, and adequate training and supervi- 
sion of these individuals should be an important focus of quality assurance 
efforts. Physicians, health administrators, and others involved in supplier 
selection should become sufficiently knowledgeable about the factors influen- 
cing drug quality to make informed decisions about supply sources. Port- 
clearing personnel should be trained to identify the categories of drugs 
requiring special storage and transportation conditions. Clerks responsible 
for inspecting drug shipments should receive formal training in inspection 
procedures. Inspectors must be familiar enough with drug labeling and with 
packaging materials to determine whether contract conditions have been met 
with regard to the correct drug, dosage, packaging, etc. When government 
repackaging is done, laborers should be aware of how their work might affect 
drug quality. Finally, physicians, nurses, medical auxiliaries, and other 
individuals responsible for handling drugs throughout the distribution network 
should receive some form of systematic education about the factors which 
ae yee and their individual responsibilities for assuring that 

patients are safe and effective. 


Another important component of an effective quality assurance program is 
the information System. Chapter III.C. on supplier selection mentioned the 
use of a Supplier File and a Product File. These are ledgers or card files 
which are used to record the experience with individual suppliers and with 
individual drug products. They should be used to record an instances of 
substandard quality of drugs or their packaging. F ; 


a ieee, | procedures should exist for pharmacy staff and health 

np ne a evels of the system to report instances of suspected 
pses in drug and/or packaging quality. A simple reporting form would 

suffice. Whenever possible the "evidence" should be returned to th ’ 

medical stores and full credit for the return should be given to it eee 

or health worker reporting the problem. This type of reportin ‘ weet? 

particularly important, since many of the quality problems in orinaxs ae 
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programs are apparent only after a 


, product has b i 
local environment and suboptimal st eee *sOroumsy costed by the 


Orage and transportation conditions. 


Inevitably, as Figure III.D.2. illustrates, quality assurance is 
widely shared responsibility. But it should not be a responsibilit in h 
falls between gaps in the organizational structure of the sea bee 
Responsibilities for the review and preservation of drug quality at sli lees 
in the supply system should be clearly established. If a drug becomes ineff a 
tive or unsafe by the time it reaches the patient, then all of the other : 
activities of the system have been in vain. 


SUMMARY 


The purpose of quality assurance in public drug supply systems is to make 
certain that each drug reaching a patient is safe, effective, and accept- 
able. A comprehensive quality assurance program includes both technical 
and managerial activities, spanning the entire supply process from drug 
selection to patient use. 


Established quality standards are published periodically in pharmacopoeias. 
For the purposes of primary health care the most important characteristics 
of a drug are: 


identity 

purity 

potency 
uniformity 
bioavailability. 


Drug quality is affected by the manufacturing process, packaging, transpor- 
tation and storage conditions, and other factors; and these influences may 


be cumulative. 


If a drug does not meet established quality standards, reaches its expir- 
ation date, or seems to have been spoiled by the local environment, the 
possible consequences are: 


loss of potency 
medication errors 
toxic degradation 
contamination. 


A comprehensive quality assurance program must consider: 


elected whose quality standards are acceptable 
commercial suppliers and donors meet 


rds at the time of delivery 
and can withstand 


e that suppliers are s 

e that drugs received from 
specified quality standa 

e that packagings meet contract requirements, 
handling and storage conditions 


e that repackaging activities and dispensing practices maintain 


quality 


e that storage and transportation conditions are adequate. 
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ce program, public officials must 


When establishing a quality assuran 
1 procedures against the gains that 


balance the costs of quality contro 
will result from having safe, effective drugs. 


Administrative procedures must be established for quality assurance 
This includes training and supervision of staff members at 


all levels of the supply process, and an effective information system. 


activities. 
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ppendix I1!.D.1 


ioavailability of Drug Products 


- - iallespee os Perea as the rate and extent of absorption of a drug 
ere EAS anese form. In other words, it is the speed and completeness 
aa rug administered in a specific form (e.g., tablet, capsule 
uscuiar injection, subcutaneous injection, etc.) enters the blood 
stream. Bioavailability is important in drug selection because th a 
preparations which, even though they contain the correct amount of acc 
ingredient, do not give the expected therapeutic result: the active inane 
1s released too quickly, too slowly, or incompletely. The followin Peis a 
ives the bioavailability curves for three hypothetical oral pre aration 
jof which contain the same total dose of the same active tates sc: “a 


Potentially 
toxic 


Subtherapeutic 


Concentration in bloodstream 


Administration of drug Time after dose 


(Adapted from UNIDO, 1980) 


Preparation A releases the drug so quickly that it reaches toxic levels 
and then rapidly becomes subtherapeutic (ineffective). Preparation B provides 
4 relatively steady, therapeutic level of medication in the blood stream. 
Preparation C releases the drug so slowly and incompletely that therapeutic 
levels are never reached. Obviously, preparation B represents the best 


sioavailability. 
extent to which a drug is absorbed from a specific preparation 


ients in the preparation (solvents, 
the formulation or way in which the 


The rate and 
jepends upon the nature of the other ingred 


yinders, coloring agents, coatings, etc .)} 
ingredients are combined; the packaging; and several other factors. The best 


laboratory test for bioavailability is the dissolution test (not to be confused 
vith the disintegration test). Unfortunately, the standard pharmacopoelas have 
ynly recently begun to include dissolution tests as part of their requirements. 
senerally, if a drug passes an established dissolution test, then its bio- 
wvailability is acceptable. If a drug does not pass dissolution testing, then 
sore sophisticated tests are necessary to determine the bioavailability. 
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ugs do not have a bioavailability problem and manufacturers 
: Its for all products, and since government procurement 
is important to decide which 


t do such testing, it 1 
iametiabilite problem. The following table provides 


Since most dr 
cannot supply test resu 
programs generally cann 
drugs have a potential 
some guidelines: 


Potential for Bioavailability Problems 


LOW 
HIGH INTERMEDIATE 


e slowly disintegrating e suspensions e solutions 


compressed tablets 
e chewable tablets 
e enteric (stomach) 

coated forms e capsules 


e time-release e rapidly disintegrating 
preparations compressed tablets 


e narrow range between 
therapeutic and toxic 
doses 


——$—$—$—$————————___________—_- OOOO rX_—— 


Adapted from American Pharmaceutical Association, 1978. 


In addition to considering the likelihood of a bioavailability problem, 
procurement officials should consider the potential harm to the patient if 
there were a problem. For cold remedies, pain-killers, and other medications 
for symptomatic relief, there is little likelihood of harm being done by slow 
or incomplete absorption of a medication. But bioavailability may be quite 
important for heart medicines like digoxin and digitoxin (where toxicity is 
common and sometimes serious), insulin (where reliable absorption is important 
to prevent complications), anti-seizure drugs (where the blood level must be 
maint ained within a certain therapeutic range), and anticoagulants (where 
variability of dosage may lead to serious hemorrhage). Fortunately, for 
simple antibiotic preparations, bioavailability is almost never a problem. 


Thus, during procurement procedures for a public drug program, suppliers 
should be selected with care, and bioavailability considered for those prod- 
ucts which have a high potential for bioavailability problems and for which 
a problem in bioavailability might harm the patient. This might mean re- 
questing bioavailability studies from the supplier, requesting reports from 
national drug control agencies, such as the Food and Drug Administration 
oe 6 oa having a government laboratory or medical school perform 
bioavailability tests (as in Country Study III.D.2.), or simply limiting the 


selection to a small number of well-kno ; 
always been reliable. wn suppliers whose products have 
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Country Study ///.D.2. 


Bioavailability Testing by a National Drug Procurement Agency 


Because of early experiences with products of questionable bi 
Corporation (SPC) began sponsoring bioavailability testing. 
bers of the medical school department of pharmacology. 
S.P.C. News: 


oavailability, the State Pharmaceuticals 
The testing was usually coordinated by mem- 
The following is a report which appeared in the 


Studies on Bioavailability of Imported Drugs: Nitrofurantoin 
——————— ee EE UES, “NLCFOrurantoin 


Three brands of Nitrofurantoin from Smith Kline and French (India), Polfa (Poland), and Unique (India), 
respectively, were compared in-vivo and in-vitro. 


In-Vivo: 100 mg. (2 tablets) were administered to 10 health volunteers in a fasting state, according to 
a latin square design, and the urine levels of Nitrofurantoin were estimated by a colorimetric method 


after 1, 2, 4, and 6 hours. The total urine output was also measured. 


Nitrofurantoin Excreted in 6 hours in mg. 
Se ee ene DOUES 1B 


S.K.F. Polfa ss t”~<CS~sé‘“S™S™~™:C 
No. of estimations 10 10 10 
Average excretion 48.2 44.9 39.9 
Standard error 2.62 3.01 3.17 


An analysis of variance gave F=2.03, confirming that there was no significant difference in the urinary 
excretion of the 3 brands of Nitrofurantoin 6 hours after oral ingestion of 100 mg. 


In-Vitro: Dissolution studies were carried out on these 3 brands using the stirrer-flask method in (a) 
simulated gastric fluid and (b) simulated intestinal fluid. The average time for 50% dissolution in 
simulated gastric fluid is given below: 


T59 (time for 50% dissolution) in minutes 23 25 26.5 
le a 
The differences in the values are not statistically significant. A correlation was found between the 


in-vivo results and the in-vitro results in simulated gastric fluid, the correlation coefficient being 
0.95. It is therefore possible to use in-vitro testing to assess the bioavailability of Nitrofurantoin 


tablets. 


Conclusion: In-vivo studies on the urine levels of Nitrofurantoin showed that there was no oa 
difference between the 3 brands, SKF, Polfa, and Unique. In-vitro studies confirmed this result. 


Reprinted from The Prescriber 5(1): 31-32, 1977. Published by the State Pharmaceuticals Corporation 


of Sri Lanka. 
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Appendix !11.D.2. 


Centers Performing Quality Control Tests 


National Biological Standards 
Laboratory 

Department of Health 

Box 462, City 

21-23, London Circuit 
Canberra, A.C.T. 2601 
AUSTRALIA 


Service de Controle des Medicaments 
Association Pharmaceutique Belge 
137 rue Stevin 

1040 Brussels 

BELGIUM 


Drug Research Laboratories 
Drugs Directorate 

Health Protection Branch 
Department of National Health 
and Welfare 

Tunney's Pasture 

Ottawa, Ontario KIA OL2 
CANADA 


State Institute for the 
Control of Drugs 
Srobarova 48 - Vinohrady 
100 41 Prague 10 
CZECHOSLOVAKIA 


Institute of Drug Research 
and Control 

Chelmska 30 

00-725 Warsaw 

POLAND 


Office Intercantonal de Controle 
des Medicaments 

Erlachstrasse 8 

3000 Berne 9 


SWITZERLAND 


Societe Generale de Surveillance S.A. 


(General Superintendence) 
Minerals and Chemicals Division 
1, place des Alpes 

Case postale 898 

CH - 1211 Geneve 1 


SWITZERLAND 


Laboratory of the Governmental Chemist 


Cornwall House 
Stamford Street 
London SE] 9NQ 
England 


UNITED KINGDOM 


The Pharmaceutical Society of 
Great Britain 

Laboratory of the Department of 
Pharmaceutical Sciences 

1 Lambeth High Street 

London SEl 7JN England 

UNITED KINGDOM 


Food and Drug Administration 
Office of Pharmaceutical Research 
and Testing 

Bureau of Drugs 

Department of Health, Education, 
and Welfare 

Public Health Service 

Washington, D.C. 20204 

UNITED STATES OF AMERICA 


This listing is provided to assist of 


fici i : : ! 
control laboratories which perform dr i ee warns 


ug analysis at a reasonable price. 


Included are agencies which have as 
However, this listing should not be 
taken as an endorsement of the agenc 


Sisted in such activities in the past. 
considered inclusive nor should it be 
les listed. 
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HO Certification Scheme on the Quality of Pharmaceutical 


Part |-Certification of Pharmaceutical Products 


1. For the purpose of this Certification Scheme 
5 pharmaceutical product ” means any medicine in 
its finished dosage form, intended for human use, 
that is subject to control by legislation in the ex- 


porting Member State and in the importing Mem- 
ber State. 


2. A pharmaceutical product exported or imported 
under this Certification Scheme would be certified 
by the competent authority of the exporting Mem- 
ber State on a Certificate of Pharmaceutical Pro- 
ducts, issued at the request of the interested party, 
to be sent to the competent authority of the import- 
ing Member State, which would decide to grant or 
to refuse the authorization for sale or distribution 
of the certified product, or to make the authoriza- 
tion conditional on the submission of supplemen- 
tary data. 


3. The issue of the Certificate of Pharmaceutical 
Products would be subject to the conditions re- 
quired by the competent authority of the exporting 
Member State in order to certify that: 


(a) the product is authorized for sale or distri- 
bution within the exporting Member State (if 
not, the reasons therefore would be stated on the 
certificate); and 


(b) the manufacturing plant in which the product 
is produced is subject to inspections at suitable 
intervals to show that the manufacturer conforms 
to requirements for good practices in manufac- 
ture and quality control, as recommended by the 
World Health Organization, in respect of pro- 
ducts to be sold or distributed within the country 
of origin or to be exported. 


A suggested layout of a Certificate of Pharma- 
ceutical Products with explanatory notes is at- 
tached. 


4. If certificates of individual batches of products 
covered by a Certificate of Pharmaceutical Products 
are required, such certificates could be issued either 
by the manufacturer or by the competent authority 


of the exporting Member State, according to the 
nature of the product and the requirements of the 
exporting Member State or of the importing Mem- 
ber State. The batch certificate would indicate the 
name and dosage form of the product, the batch 
number, the expiry date and storage conditions, a 
reference to the Certificate of Pharmaceutical Pro- 
ducts, and a statement that the batch conforms 
either to the requirements of the competent author- 
ity for sale or distribution within the exporting 
Member State (with reference to the authoriza- 
tion) or, as the case may be, to published specifica- 
tions, or to established specifications to be provided 
by the manufacturer. The certificate could also 
include data on packaging, labelling, nature of the 
container, the date of manufacture, results of analy- 
sis, and other data. 


Part IJ-Exchange of information 


1. Upon the request of the competent authority of 
the Member State into which a pharmaceutical 
product covered by this Certification Scheme 1s to 
be or has been imported, the competent authority 
of the exporting Member State should provide: 
(a) information on the implementation of the 
Requirements for Good Practices in the Manu- 
facture and Quality Control of Drugs as om: 
mended by the World Health Organization; 


(b) information on controls of the product as 
exercised by the competent authority of the ex- 


roducts Moving in International Commerce 


(c) the names and functions of the persons desig- 
nated to sign certificates of individual batches of 
the product to be exported. 


Information on general and specific standards of 
quality control of the product to be exported, in so 
far as they are required to comply with legislative 
provisions of the importing Member State, could 
also be supplied with the consent of the manufac- 
turer. 


2. In the case of quality defects of products im- 
ported under this Certification Scheme that are 
considered to be of a serious nature by the import- 
ing country, not attributable to local conditions 
and circumstances, and appearing after the intro- 
duction of a particular batch into the importing 
Member State, the competent authority should 
notify the occurrence, together with the relevant 
facts, to the competent authority of the exporting 
Member State that had issued the Certificate for the 


product concerned, with a request to institute ir: 

quiries. Conversely, if the competent authority of 
the exporting Member State ascertains serious qual- 
ity defects, that competent authority should notify 
the competent authority of the importing Member 
State. 


Part I[I-Participating Member States 


1. Each Member State agreeing to participate in 
the Certification Scheme shall communicate (a) the 
name and address of its principal authority to be 
considered as competent within the meaning of the 
Certification Scheme, and (b) any significant reser- 
vations relating to its participation, to the Director- 
General of the World Health Organization, who 
would notify all other Member States. 


2. Exporting Member States participating in the 
Certification Scheme shall ensure that: 


(a) authorization for sale or distribution of phar- 
maceutical products is subject to appropriate 
testing measures, by the competent authority, 
designed to ensure their quality, and that ade- 
quate laboratory facilities are available for this 
purpose. 

(b) the pharmaceutical industry is obliged to 
conform to requirements for good practices in 
the manufacture and quality control of drugs ¢s 
recommended by the World Health Organiza- 
tion; 

(c) the competent authority is empowered to 
conduct appropriate investigations to ensure that 
manufacturers conform to the requirements 
referred to in (b), including, for exar-ple, the 
examination of records and the taking of sam- 
ples; 

(d) the inspectors of the services of its competent 
authority have appropriate qualifications and 
experience. 


3. Exporting Member States participating in the 
Certification Scheme should, whenever possible, 
ensure that the international nonproprietary names, 
whenever available, are used in the description of 
the composition of the product on the Certificates 
and, as far as possible, appear on the labelling of 
pharmaceutical products to be exported under the 
Certification Scheme. 


tft is realized that in some countries this may require the consent of 
the manufacturer 
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CERTIFICATE OF PHARMACEUTICAL PRODUCT(S) . 


Name and dosage form of product: 


i i i : 2 cee wes es at Reese eee ee oS 69 ot 2 oe ee 
Name and amount of each active ingredient: * ......-+-+2+++++++> 


Sc tadetalle aia alee 00 2 2m £6 2 nie i CMe ae 2.20? 22'S 2 eee 
id a oe a we Ae ens 


niga nm «a east be oe. Om 6 eee are eae ee eee 26 e292 ae 


elniate a p20 ha 2 © 0 » a '6:21e Spine ne? = 20.2 .6.8 2 © 8 esas 
cn me ae Be wales 68 0 me 02 99/09 0 0 0) 0 ein Waites 
aseseeree 
oe eo ae Reiioiiale Bs ene pie w 2 9 im, 6-2 0ele ie wane eee we 2.2) © ele eee ee 
Seonennaceneeceaaes 


os states As.) ss ie a's 2 0 pe oe e002 it Pee ee eee e 26 on) e's Pie ee 
oo ba plain ee nlelé) Seles « 2.4 4)0.9. 22 0 2 82 
ae alates © 60. 'e s a e's pein mm 


RARCSSAGS) 2 oie «inne sc Rinpiniccain g'y'e's 014.0 7 + 0 0't nin Pele genital pnt > 6 +e hah 8 ie ae eleMnRIe ti niin Fe 


It is certified that: 


bal This product has been authorized to be placed on the market for use in this country. 


Number of permit and date of issue (if applicable): ..........- 6... e eee eee ee eee eee eee 


talipiel m’ataay.vvelm ol enn: eo hidlerateheloteial sie is ele © dcp 0 «)9 00s Win eie win ali.» \e 01s) 6 a 0002 0 2s PP rem oe ® © 2: 2 see Pee ae 


Ea This product has not been authorized to be placed on the market for use in this country for the 
following reasons: 


6 Ce © Five © 0 6.6 © (2) 0e «0p elecehes) © 8)n eye, 0 0 0c 0 6 6 © os 9 Us sem) eens wip ses 2 2 eee. oe) phere Simm © we is Pi S'S +0) h > Sie 
Si avy.  0n8) 0).0 8.0, 6 0. 06,0100) 04pm areus (ess 0 0 6 6 6 0).0 2 6 ep -0 oy pis les wise we 0 6 4 ae 2 b6» 6s bw 68s ss» os > mi» 2 ee Se + se oe 


Cero eec rere ee ee seer eee eee e rere ee ee eee sesesreeseseseeseseeseseeseeresesenebdeeeseeesereeessese 


It is also certified that (a) the manufacturing plant in which the product is produced is subject to inspections 
at suitable intervals, and (b) the manufacturer conforms to requirements for good practices in the manu- 
facture and quality control, as recommended by the World Health Organization, in respect of products to 
be sold or distributed within the country of origin or to be exported. (See Explanatory Notes.) 


ee ee rece r cere sre eereseeeesesesesreaesesesesesese 


Cee eee Ooo oe eee ooo SHEETS HOSE SESE ROC SESE ES 


(Signature of designated authority) 


eats 
' This form may be adapted to cover several products of the same manufacturer. 
* Use, whenever possible, international nonproprietary names (INN) or national nonproprietary names. 


EXPLANATORY NOTES 


Certificate of Pharmaceutical Product(s) 


ie ens eae is Eins a rap the status of the pharmaceutical product and its manufacturer in 
ring country. It 1s issued by the competent authority in the exporting country in acco i 

the requirements of the competent authorit 4 ‘ t ; 2 earths 

country at the time of the first importation and subsequently if confirmation or updating is required. 


The requirements for good practices in the manufact i i i 
ure and quality co 
certificate refer to the text adopted by the Twenty-eighth Wo ‘Healt’ AeeGy 1h te a 


WHA28.65 (see Official Records No. 226, Annex 12, Part. 1). 


Batch certificates 


If certificates of individual batches of 


y of the importing country. It may be required by the importing 


orld Health Assembly in its resolution 


products covered by a Certificate of Pharmaceutical Products 


are required, such certificates could be issued either by the manufacturer or by the competent authority of 


the container, the date of manufacture, results of analysis, and other data 
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National Drug Control Agencies Participating | 
WHO Certification Scheme — 


Notes: 
I Agency states that 


2 Agency states that 
except for certain 


3 Agency states that 


4 Agency states that 
for export only. 


5 Agency states that 
for export only. 


6 Agency states that 
sponsor company. 


Direcgao Nacional de Medicamentos 


e Equipamentos 
C.P. 50 
Luanda, ANGOLA 


1t does not assume the responsibility for giving individual batch certificates 


it does not assume the responsibilit 
antibiotic drugs. 


y for giving individual batch certificates 
quality certificates will be issued by the manufacturers themselves 


it will not give individual batch certificates for products that are manufactured 
the registration procedure is not obligatory with regard to products manufactured 


some information can be supplied only with the consent of the manufacturer or 


Departamento de Farmacologia y 
Laboratorios 

Ministerio de Previsi6én Social y 
Salud Piblica 

La Paz, BOLIVIA 


Direccién Nacional de Medicamentos 


y Alimentos 


Defensa 120 - 5° piso - Of. 5055 
1345 Buenos Aires, ARGENTINA 


Australian Department of Health 1,6 


P.O. Box 100 


Woden, A.C.T. 2606, AUSTRALIA 


Director-General 
Department of Health 
Ministry of Health 
36 Theinbyu Street 
Rangoon, BURMA 


Ministerio de Salud 
Departamento Apoyo a los Programas 


Bundesministerium fiir Gesundheit 155 
und Umweltschutz 

(Federal Ministry of Health and 
Environmental Protection) 

Stubenring l 

A-1010 Vienna, AUSTRIA 


Department of Pharmacy Affairs 
and Drug Control 

Directorate General of Curative 
Medicine 

P.O. Box 42 

Manama, BAHRAIN 


Service de l'Inspection générale de 
la Pharmacie 

Ministére de la Santé publique et 
de la Famille 

Cité administrative de 1'Etat 
Quartier Vésale 

1010 Bruxelles, BELGIUM 


Santiago, CHILE 


Directeur des Pharmacies 
Ministére de la Santé publique 
et des Affaires sociales 
Brazzaville, CONGO 


Departamento de Drogas Estupefacientes, 
Controles y Registros de Medicamentos 
Ministerio de Salud 

San José, COSTA RICA 


The Drugs Council 
c/o Ministry of Health 
Nicosia, CYPRUS 


The National Health Service l 
St. Kongensgade I 
DK-1264 Copenhagen K, DENMARK 


ne ene 


* This listing is a compilation of the lists 
Vol. 33, No. 7/8 (1979); and Vol. 34, No. 


in the "Certification Scheme on t 
as recommended to Member States by the 


Commerce", 


published in the WHO Chronicle Vol. 31, No. 12 (1977); 
11 (1980); of countries which have agreed to participate 
he Quality of Pharmaceutical Products moving in International 
Twenty-eighth World Health Assembly, in its 


resolution WHA 28.65. 
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General Administration of Pharmacy 
Ministry of Public Health 
Cairo, EGYPT 


Ministerio de Salud Piblica y 
Asistencia Social 

Calle Arce No. 827 

San Salvador, EL SALVADOR 


Pharmacy Division 
Ministry of Health 
p.O. Box 1234 

Addis Ababa, ETHIOPIA 


The National Board of Health 1 
Ladakintdhallitus 
Siltasaarenkatu 18A 

SF-00530 Helsinki 53, FINLAND 


Service central de la Pharmacie 
et des Médicaments 

Ministére de la Santé 

14, avenue Duquesne 

75007 Paris, FRANCE 


Director of Pharmaceutical Services 
Pharmacy Division 

Ministry of Health 

P.O. Box M-44 

Accra, GHANA 


Ministerio de Salud Publica y 
Asistencia Social 

Palacio Nacional 

Guatemala City, GUATEMALA 


The Government Analyst/Commissioner 
of Food and Drugs 156 

Analyst/Food & Drug Department 
Ministry of Health 

19-21 Evans & Lyng Streets 
Georgetown, GUYANA 


Ministry of Health and Social Security 
Pharmaceutical Division 
Reykjavik, ICELAND 


INDIA 
For certificates of pharmaceutical 
products, write individual states: 


Drugs Controller & Food (Health) 
Authority 1 

Z.P. 1-168 

Tarnaka 

Secunderabad 500017 

Andhra Pradesh, INDIA 


Director of Health Services 1 
Delhi Administration 

15 Sham Nath Marg 

Delhi 54 

Delhi, INDIA 


Director unt , 
prugs Controller Administration 


Gujarat State 

Multi-Storeyed Building, 2nd Floor 
Lal Darwaja 

Ahmedabad I 

Gujarat, INDIA 


Drugs Controller, Kerala ! 


Public Health Laboratory 
P.O. Red Cross Road 
Trivandrum I 

Kerala, INDIA 


Drugs Controller, Karnataka 1 
Palace Road 

P.B. No. 5377 

Bangalore 560001 

Karnataka, INDIA 


Commissioner of Food & Drugs Administration 1 


Maharashtra State 
Griha Nirman Bhawan 
Opp. Kala Nagar 
Bandra (East) 
Bombay 51 
Maharashtra, INDIA 


Director of Public Health & Preventive 
Medicine 

79-81, Anna Salai 

Madras 6 

Tamil Nadu, INDIA 


Food & Drugs Controller 1 

Directorate of Medical & Health Services 
Luc know 

Uttar Pradesh, INDIA 


Director of Drugs Control, West Bengal 1 
College Square (West) 

Calcutta 73 

West Bengal, INDIA 


Food and Drug Organization 
Ministry of Health and Welfare 
Building No. 4 

Old Shemiran Road 

Teheran, IRAN 


Pharmaceutical Division 
Ministry of Health 

8 a, Hurkania Street 
Jerusalem, ISRAEL 


Ministére de la Santé 


Direction générale des Services 
pharmaceut iques 
00100 Rome, ITALY 


Pharmaceutical Affairs Bureau l 
Ministry of Health and Welfare 

1-2-2, Kasumigaseki, Chiyoda-ku 
Tokyo 100, JAPAN 


Pharmacy and Supplies Department 
Ministry of Health 

P.O. Box 86 

Amman, JORDAN 


The Chief Pharmacist, R.L. 

Division of Pharmacy 

Ministry of Health & Social Welfare 
Monrovia, LIBERIA 


Direction de la Santé publique 
B.P. 177 
Nouakchott, MAURITANIA 


The Permanent Secretary 


(Atténtion: Chief Government Pharmacist)’ 


Ministry of Health 
Edith Cavell Street 
Port Louis, MAURITIUS 


Ministério da Satde 
Secretariado para a Cooperacgdo 
Internacional 

Servigo Farmaceutico 

C.P. 264 

Maputo, MOZAMBIQUE 


Division of Clinical Services 
Department of Health 

P.O. Box 5013 

Wellington, NEW ZEALAND 


Federal Ministry of Health 

Food and Drugs Administration and 
Laboratory Services Directorate 
P.M.B. 12525 

Federal Secretariat 

Ikoyi 

Lagos, NIGERIA 


The Health Services of Norway 
Pharmaceutical Division 

P.B. 8128, Oslo-Dep 

Oslo 1, NORWAY 


The Director-General of Health 1 
Ministry of Health, Social Welfare 
and Population Planning 

Government of Pakistan 

Islamabad, PAKISTAN 


Director 

Departamento de Farmacia y Drogas 
Ministerio de Salud 

Apartado 2048 

Panama, PANAMA 


Département de la Technique médicale 
et de la Pharmacie 

Ministére de la Santé et de 

1'Action sociale 

15, Miodowa Str. 

00-923 Warsaw, POLAND 


Direcgao-Geral de Satde 
Servigos de Farm4cia et Medicamentos 
Alameda D. Afonso Henriques 45 
Lisbon 1, PORTUGAL 


I11.D. Quality Assurance 205 


Bureau of Pharmaceutical Affairs 
Ministry of Health and Social Affairs 
The Unified Government Building 
Seoul, REPUBLIC OF KOREA 


Ministére de la Santé 
Direction pharmaceutique et de 
l'Equipement médical 

Ilfov 6 

Eucarest, ROMANIA 


Ministére de la Santé publique 
Direction générale des Pharmacies 
B.P. 640 

Kigali, RWANDA 


Direc¢do da Farm4cia 
Ministério da Satide 
Sado Tomé, SAO TOME AND PRINCIPE 


Ministére de la Santé publique et de 
l'Action sociale 

Inspection des Pharmacies 

153, rue Blanchot 

Dakar, SENEGAL 


Subdirecci6én General de Farmacia 3 
Direccién General de Sanidad 

Plaza de Espafia 17 

Madrid, SPAIN 


Director of Medical Services 
Department of Pharmacy 
Ministry of Health 

B-O. Box 5 

Mbabane, SWAZILAND 


National Board of Health and Welfare 
Department of Drugs 3 

Box 607 

751 25 Uppsala, SWEDEN 


Director of Pharmaceutical Affairs 
International Health Affairs Directorate 
Ministry of Health 

Damascus, SYRIAN ARAB REPUBLIC 


Secretary-General of Food and Drug 
Administration 

Ministry of Public Health 
Devavesm Palace 

Bangkok II, THAILAND 


Direction de la Pharmacie, des 
Laboratoires et des Médicaments 
de la Santé 

Place Bab Saadoun 

Tunis, TUNISIA 


General Directorate of Pharmacy and 
Pharmaceutical Products 
Ministry of Health and Social Assistance 


Ankara, TURKEY 


Department of Pharmacies and Supplies 
Ministry of Health 


p.O. Box 848 
Abu Dhabi, UNITED ARAB EMIRATES 


206 ill. PROCUREMENT 


Department of Health and Social Security 
Medicines Division !>4 

Finsbury Square House 

33-37A, Finsbury Square 

London EC2A 1PP 

UNITED KINGDOM OF GREAT BRITAIN 

AND NORTHERN IRELAND 


Ministry of Health 
P.O. Box 9083 


Dar Es Salaam 
UNITED REPUBLIC OF TANZANIA 


Food and Drug Administration 2 
Public Health Service 

Department of Health, Education, 
and Welfare 

Washington, D.C. 20201 

UNITED STATES OF AMERICA 


Federal Committee for Labour, Health 
and Social Welfare 

Bulevar Avnoja, 104 SIV-II 

11070 Belgrade, YUGOSLAVIA 


Direction des Services pharmaceutiques 
Département de la Santé publique 


B.P. IL.998 
Kinshasa I, ZAIRE 


The Permanent Secretary and Director 
of Medical Services 

Ministry of Health 

P.O. Box 205 

Lusaka, ZAMBIA 
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Who Will Pay: Financing Drug Supplies 


Expenditures on pharmaceuticals vary widely from country to country. In 
Ountriles such as the United States, France, Italy, and Japan, annual expendi- 
ures on drugs may exceed an average of U.S.$35.00 per person. In contrast 
ome of the poorest countries consume an average of less than U.$.$0.50 sane 
ear in pharmaceutical products. Where government health programs serve a 
arge, defined section of the population, annual expenditures of roughly 
-S.$1.00 per person have been found by some governments to provide adequate 
overage of the population. Unfortunately, there is no standard by which a 
Overnment or district can determine whether it is spending the "right" amount 
n drug supply. While a program serving 1,000,000 people and spending only 
-$.$500,000 per year on pharmaceuticals is quite likely underserving its 
opulation, another program of the same size but spending U.S.$5,000,000 may 

»e barely supplying basic needs if all drugs are bought by brand name at 
retail price and drug waste is extensive. 


Just as the total amount spent varies greatly, the sources of funding and 
-he willingness of the public to pay out-of-pocket for medicines varies. Public 
1ealth planners are sometimes surprised at how much even the poorest individuals 
vill pay for overpriced or marginally useful medicines sold at local pharmacies 
and shops. A survey in one rural area in central Asia revealed that individuals 
spend over seven percent of their disposable income on health needs, and 37% 
»9f that for drug purchases. In a Latin American country just embarking on a 
rural health program, community health workers turn to private pharmacies to 
replenish their stocks when program supplies fail them; this is necessary, 
“hey say, to maintain interest in health services. 


Of the many aspects of public drug supply covered in this manual, financ~ 
ing represents the most vexing challange and, frequently, the most frustating 
[imitation for public health officials. Present or projected demand nearly 
always exceeds anticipated resources, making efficient use of available funds 
imperative. Careful drug selection, wise procurement practices, systematic ; 
yaste reduction, and other measures described throughout the manual are essential 
For making the best use of limited funds. Whatever the resources available for 
irug supply, it is important to understand the categories of expense involved, 
und to fully evaluate potential sources of financing for drug supply. Therefore, 
-his chapter will first consider the costs of drug supply and then proceed to 
syvaluate some of the funding alternatives. Assessment Guide IIL.E. provides an 
‘ntroduction to some of the questions which will be considered. 


THE COSTS OF DRUG SUPPLY 


The expense of supplying pharmaceuticals constitutes a large proportion 
‘f the total cost of most health care systems. Consequently, it is ig 
hat these costs be accurately estimated. Under-budgeting Rites oa ni io 
: i icatl for the cost-effective delivery o a 
‘ystem can have drastic implications | : 
oaiel care. In Afghanistan, for example, the Parwan-Kapisa Pilot Project 
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ASSESSMENT GUIDE Ill.E. 
Financing Public Drug Supply 


is spent each year for drugs supplied 
the public for commercial phar- 


What is included in these est1i- 
The cost plus distribution 


¢ How much money, approximately, 
by the government? For drugs bought by 


. - y. 9 
macies, from physicians, and elsewhere! 


mates? The wholesale cost of drugs only? 


costs? 


Where do the funds come from for drugs supplied through government 
health programs? From import taxes, property Caxes, and other general 
revenue? From insurance funds? From charitable organizations? From 


fees paid by patients? From local community funds? 


e If drugs are supplied through government programs, what is the cost of 
supplying the drugs? How much is paid to suppliers for the drugs? What 
are the annual expenditures for storage? In-country transportation? 
Pre-Packaging? Waste? Salaries and wages for procurement staff, 
distribution staff, and other personnel? 


e What are the effects of the current drug funding mechanisms on the avail- 
ability of drugs? The use of drugs? The cost of drugs? The extent of 
drug distribution to rural or poor populations? And the extent to which 
drugs are properly used? 


e If government programs establish drug prices, what criteria are used to 
establish these prices? The wholesale cost of each drug? The ability 
of patients to pay? The type of drug? Are preventive pharmaceuticals 
such as vaccines provided free of charge and Symptomatic treatments like 
cold medicines sold for a fee? 


° How do drug Prices affect the use of health services? How do they 
influence the willingness on the part of patients to use drugs? 


° ay new programs. are the development costs for the program separated 
rom the operating costs? Are operating costs anticipated in advance? 


tas a for development being used to create programs for 
which insufficient operating funds will be available? ; 


d ; 
sion and training, dronatically sffectcd heater rereiee ae tioeee feeeeT 

ng ed health service delivery. (In thi 
fasted @iete of en were kept nearly constant, but by bub stots a ‘ 
ee ee 7 a generic drugs for a long list of expensive and 
ite ae é ate drugs, the number of complete courses of therapy that 
Seickty. Gelder « as increased several hundred percent. Patient demand 

p Oo meet supply. As a result, daily attendance more than 


tripled and the estimated unit 
approximately U.S.$0.80 to ess... per patient served decreased from 
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The costs of drug supply can logically be broken down into three Categories: 


¢ drug costs, 
© operating costs of the system that procures, stores, and distributes 
the drugs, and 


e development costs of that system. 


These three categories are not independent. For example, the costs of 
drugs influence the quantities consumed, and thus have implications for both 
the development and operating budgets of the drug supply system. Similarly 
development expenditures made one year frequently have important implications 
for future operating budgets. Often, small "savings" in operating expenditures 
have hidden costs related to excessive inventory holding costs and inefficient 
use of infrastructure, e.g., warehouses, that greatly exceed the original 
Savings. 


Division of costs should also be made according to whether foreign 
exchange will be required. In many countries (e.g., Guinea-Bissau, Tanzania, 
Burma) foreign exchange is tightly controlled and is inadequate to fund the 
many justified uses. It is particularly important in these countries to 
carefully analyze the foreign exchange implications of development expenditures. 


Finally, only after costs have been accurately estimated is it possible 
to realistically establish budgetary needs and, for a drug sales program whose 
objective is to recover those costs, to set public drug prices. 


a. Drug Costs 


All payments made to get drugs into the Ministry of Health's supply 
system are included in this category. The Ministry's supply system is con- 


Figure III.E.1. 


Principal Components of Drug Cost 


Component Foreign Exchange* 

Required 

1. Manufacturer's price Yes 

2. Freight Yes 

3. Insurance Yes 

4. Demurrage Frequently 

5. Customs 

6. Port Charges 

7. Quality Assurance Variable 


EE as 


kAssumes majority of drugs are imported, which currently holds true in most 


countries. 
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official signs to acknowledge receipt of 
, personnel and communications services, 
components of drug cost are inc luded 
hey are likely to require 


s starting when a Ministry 
Ministry expenses, ©-8- 
Some of the principal 
which indicates also whether C 


sidered a 
the drugs. 
are not included. 


in Figure III.E.1. 
foreign exchange. 


b. Operating Costs 


ring costs, include those items that 
are routinely included in the Ministry of Health's annual budget. To estimate 
the operating costs of the drug supply system, each step in the process of 


selecting, procuring, and delivering drugs to the patient should first be 
identified. Then, the expenditure required to perform each step should be 


estimated by budgetary categories. Finally, to help assure that the money 1s 
available where it is needed, the Ministry department responsible for imple- 
menting the step and making the expenditure should be identified. For example, 
the drug supply system may rely on a centralized motor pool to provide 


The operating costs, or recur 


Figure III.E.2. 


Example of Operating Budget Line Items 


Budget Line Items Foreign Exchange Dept. No.l Dept .No.2 
Required* 


Personal Services 
Civilian Base Pay 
Additional Pay, Allowances 
Other Cash Remuneration 
Other Services 
Communications 
Printing, Printed Advertizing Variable 
Utility Services 
Rental of Land and Buildings 
Maintenance and Repair 


Travel and Subsistance Yes 
Freight and Handling Yes 
Others (dues, taxes, etc.) Variabl 
Materials Supplies and Parts (MSP) ; 

General Supplies (inc. fuels) Ye 
Transportation MSP ; 
Agricultural MSP vel 
Construction MSP a 
Office MSP sad 
Scientific and Technical MSP cae 
Communications MSP a 


el 


* Assumes limited local ca i 
pacity in ‘ 
county co country. ¥, many supply areas. This will vary from 
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ransport for drugs. 


The ; 
dean required fuel must be included in the motor pool's 


Figure III.E.2. gives a summary of the budget categories or line items 
sed in the operating budgets of one Ministry of Health. It also identifies 
he items likely to involve foreign exchange expenditure. It includes, by way 


f illustration, two columns in which th 
e line item amounts can be broken d 
nto departmental allocations. ie 


Development Costs 


Development expenditures are made for items which are expected to have a 
orking life of more than 1 year. They may also be called capital costs or 
tart-up costs, since the bulk of these expenditures occur when the system is 
elng started or significantly expanded. 


It is often relatively easy for a country to obtain foreign aid to 
Finance development costs. The items involved, especially buildings and 
vehicles, are visible, easily quantified, and relatively easy to put in place. 
[hese same items may not be so easy to maintain and operate. Care should be 
-aken to estimate the operating budget and recurring foreign exchange require- 
nents of any development expenditure. Donors are usually very reluctant to 
Fund, om a continuing basis, the recurring costs associated with their develop- 
nent assistance. Development history is littered with examples of foreign- 
assisted projects which could not be maintained because recurring costs or 
Foreign exchange requirements were more than the host country could afford. 


Figure III.E.3. lists the major categories of development expenditure. 
[t also shows the implications for annual operating costs, expressed as a 
yercentage of the development expenditure. 


fe DETERMINING GOVERNMENT FINANCING NEEDS 


It is apparent from the preceeding discussion of drug supply costs that 
yroviding pharmaceuticals through public health services may be a costly 
sndeavor. A public distribution system plagued by administrative ine fficien- 
ies, high drug losses, and erratic deliveries may in the long run prove more 
‘ostly for a district hospital than would local purchases from a private 


tholesaler. 


A key question to be answered is: What portion of future supply will be 
listributed in the public sector? Within the public sector, the strategy must 
specify what channels will be used: Health centers? bi 
harmacies? Village-level depots? In addition, the strategy may — or : 
overnment procurement of all pharmaceuticals through a central “pose a 
jortion resold to the private sector. ‘This would allow greater aa o 
‘oreign exchange utilization, and possibly economies of scale in purc — a 
liso, profit from sales to the private sector could subsidize gpl - ; 
ublic sector program. Within the public sector itself, the c =. ¢ 
hannels will have a strong effect on the costs of program operation 


ptions available for financing. 
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Figure III.E.3. 


Development Cost Categories 


Category 


Local Currency Equiv- Foreign 
alent as a Percent Exchange 
of Development Costs 


1. Building Construction of Small 

2. Transportation Equipment 20% Large 

3. Furniture 5% Nil 

4. Office Equipment 102% Small 

5. Other Equipment, e.g., Packaging 20% Significant 
6. Personnel Training (a) Smal 1 

7. Technical Assistance(b) a 

8. Drug Pipeline (Inventory) (c) = Large 


a 


(a) Personnel Training is frequently used as an incentive in devel- 
oping countries, but if trained personnel are to be retained 


in the position 


for which they were trained, the financial 


incentives associated with the position may have to be increased. 


(b) Technical assistance may be necessary during the design and 
startup phase of a drug supply system. The presence or absence 
of technical assistance in this phase does not necessarily have 
long-run implications for operating costs. 


(c) Filling the drug pipeline can be considered a development cost 
if the system has a built-in mechanism for financing the 
resupply of drugs that are distributed to consumers, €.825 a 
drug sales program. Pipeline capitalization is discussed in 
section 4 of this chapter. 


a ee a 


Obviously, an integral part of financial planning is program planning. 
The planning process described in Chapter I.C. should serve as the basis for 
determining government financing needs and the requisite funding sources. 


. The results of the 
with regard to financial 


long-range goals, few have Prepared oper 
five-year horizon. In fact, 


policy-makers are quite 


planning Process must be quite specific, especially 
requirements. Though most countries have stated 
ational plans in any detail beyond a 


most long-range goals are so ambitious that 
reluctan 


access of all to basic health 
quantitative estimates of the 
ded, and the Supply needs. 


and translate these into 
the services to be provi 
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art or all of this work may have been done by planners of other program 
omponents, such as Health Manpower. Nevertheless, it is essential that the 


upply implications be explici i 
Scere plicitly considered if adequate financial planning is 


FUNDING ALTERNATIVES 


In many countries, the financing pattern for pharmaceuticals has evolved 
ver time and 1s frequently not the result of analysis and planning. Both 
ublic and private drug expenditures are underestimated, and analysis may lead 
© surprising findings. For example, in 1979, North Yemen spent more on 


=igure III.E.4. 


Options for Financing Public Drug Supplies 


1. External (Foreign) Funding 
Grant 
Loan 


2. Internal (Domestic) Non-Government Agencies 
Charitable Facilities, etc. 


3. National Budget 
Specifically Identified Drug Supply Costs 
Costs Included in Overall Health Budget 
Costs Included in Other Ministry Budgets 


S 


Regional/Provincial/State Budgets 
Specifically Identified Drug Supply Costs na 
Other Financial Support (e.g., Transportation, Supervision, etc.) 


5. Community Contribution . 
Monetary Value of Donated Services 


5. Insurance 
Government-Paid 
Employee-Paid 
Individual-Paid 
Mixture of Above 


7. Individual Consumer Expenditure 
Retail Pharmacies, etc. 


In Health Facilities 


3. Combinations of Above 


0 EE, 
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health 
llocated for the entire national . 
rting drugs alone than was 4 : 
coed oa ait know how much the public and private sectors combined 
spend on drugs, or where the money comes from. 


Current financing patterns are generally a result of many factors, 


inc Luding: 


¢ Tradition 
e Expectations of the population 


e Form of government 
e Availability of health resources 


e Administrative capability of the government bureaucracy. 


All of these factors must be taken into account when health care services 
are being improved or expanded and funding for the drug program, in particular, 
is being increased. Initially, the objective is to consider as many reasonable 
financing alternatives as possible. The complete listing of financing alterna- 
tives will vary somewhat from country to country, but the major options which 
are generally available are set forth in Figure III.E.4. In the analysis for 
a particular country, there may be additional sources of financing to be 
considered, and these should be added to the list. As far as possible, none 
of the sources should be eliminated from consideration until the assessment is 
completed. A creative approach to identifying potential funding sources -- 
including proposals such as the one illustrated in Country Study III.E.l. -- 
may prove highly productive. 


Data Gathering 


An important step will be to shed as much light as possible on the amount 
of money flowing from each of the sources currently being used. This should 
include: 


e Current expenditure levels by each funding source 

e Current drug sources, including a breakdown of government and private 
purchases 

e Trend in recent years 

° Projection of future availability for each. 


In some cases, this data will not be available. However, experience has 
shown that when a serious effort is made to provide the best possible estimates 
the information can be extremely useful in understanding what is possible in : 
the future. Many policy-makers have an impression of current drug suppl 
ont tes which 1s quite different from the facts which result from a coe 
ee — true of consumer expenditures, especially among 
sha aee poor, where a simple survey can often result in a major 

ge in our understanding of who is now paying for drug supplies. 


Keeping an Open Mind 


Very often, in a particular country, 
sources have traditionally been avoided as 


shall be no charge for any supplies provide 


one or more possible financing 
a matter of policy (e.g., "There 
d at a government health facility"). 


ountry Study /I/.E.1. 


[he Health Stamp: A Proposal for Financing Drug Supply 


Health : i 
Stamp sll. Use of Government Supplied Drugs and Interest in Health Services by the 

- Ministry of Health at the present time is Providing drugs to health centers 
ealth institutions free of charge. This policy to provide basic drugs free ase 
hay mot be feasible forever. The cost of drugs is increasin ; 
ealth centers, hospitals, and health institutions are being opened all across the count i 
reater access to health care. Each year the population grows larger and the volume of ee 
ributed increases. The burden of providing ever increasing amounts of drugs falls Sete oats ae 


prnment. If the funds are not increased as the health System expands, then the level of assista 
ecreases proportionately. “— 


hospitals, and other 


harge is admirable but 
g substantially every year. Each year more 


lost countries throughout the world have found that in order to meet the increasing demand they ha had 
© continually raise taxes. Other countries have found it more equitable to subsidize health ae 
but charge a nominal fee for basic drugs provided. It has been shown, in fact, that patients take mice 
nterest in the services provided when they pay for drugs. A recent project in Parwan/Kapisa Province 
as demonstrated that people can afford to pay a nominal fee. Over six hundred families were interviewed 
md indicated that they paid on the average of U.S.$25.00 per family per year for medicine. Parwan/ 


‘apisa Province may not be a typical province, but at least gives an indication of the annual expense 
-amilies pay for health care. 


this proposal suggests the government create a health stamp similar to a postage stamp. A nominal charge 
‘or all drug prescriptions would be fixed by the government -- perhaps U.S.$0.12. This "Health Stamp" 
ould be available in post offices and regional finance offices throughout the country. Thus the collec- 
ion and accounting of funds would be taken care of in an already established office of the government. 
lo funds would be collected at the health center or hospital pharmacy, which would eliminate the chance 
£ the possible misuse of funds. The stamps collected at the health institutions for each prescription 
jould be pasted into the official register next to the prescription as proof of payment. 

post office or finance 


* ge 
office every time they 


eeded drugs. There could be variations to the idea, for example, not collecting the minimum fee for 
reventive vaccinations such as small pox or tuberculosis, or no fee for children up to a certain age. 


iO. Patient's Name 


Individuals might carry 
one or two stamps along 
with their identity 
cards so they would 

not have to go to the 


areful consideration should be given to analyzing where the funds will come from in the future to pay for 
he ever increasing demand of drugs at health centers and other health institutions. (1975). 


rom: "A Proposal for the Creation of an Income-Producing Health Stamp", Management Sciences for Health, 
Ministry of Health, Kabul, Afghanistan, May 1975. 
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It is particularly 


n used for other reasons. : 
n 


11} bee 
Other sources will not have ~ 
important to avoid eliminating such sources from further consideratio 


helps planners to 
1 evaluation of each possible source f 
gh d benefits of each, and this may lead to greater 


t currently being used. 


many cases, 
see more clearly the costs an 
interest in considering sources no 


a. Evaluation Criteria 
Evaluation vt? 


It is important to look systematically at all financing options to get a 
complete view and to be able to compare them. The various« options will 


generally have both positive and negative features. The most significant 


factors to weigh include: 


(1) Equity 

(2) Efficiency 
(3) Stability 
(4) Flexibility 
(5) Impact 

(6) Feasibility 


In a specific country or program, there may be other factors which can be 
identified, and which should be taken into account. We will now clarify what 


we mean by each of the criteria: 


(1) Equity -- This is basically a subjective judgment, which takes into 
account the goals and beliefs of a specific society about what is "fair" or 
"just". One society may believe that it is most fair or equitable that 


individuals or households which require goods or services (such as medicines) 
should pay their full cost. Another may believe that it is most equitable for 
cost to be shared such that all individuals or households pay an equal price. 
Yet another may hold that cost should be assessed on the basis of ability to 
pay. Of course, there may be one standard applied to certain expenses (luxury 
cars, for example) and a different standard applied to health care in general, 
and medicines in particular. Obviously, different societies will arrive at 
different assessments of the equity of various financing options. 


(2) Efficiency -- This refers to the relationship between the amount of 
resources put in from a given source and the amount of drug supply that 
results. For example, a foreign loan might include a stipulation that drugs 
must be bought from limited and, therefore, possibly very expensive suppliers, 
or shipped via specific -- often costly -- transport. The result is a relative 
low volume of drugs available for the money being put in. Some financing 
mechanisms may be so cumbersome that much of the money 1s spent for administrat 


(3) Stability -- This is the extent to which resources are available in 
planned quantities without interruption. Funding from national health budgets 
may be very stable, or may fluctuate widely as policies or government revenues 
change. External donor funding is seldom stable over long periods. 


(4) Flexibility -- Certain financi i 
i y ng sources may reduce or improve the 
-Fiasiee of drug supply to reflect local needs. For example, cdi eane supplied 
y non-governmental agencies may not change quickly in response to new public 
health priorities. Government budgets may require decisions far in advance 
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Figure III.E.5. 


Comparison of Financing Options 


ee 
EQUITY EFFICIENCY STABILITY FLEXIBILITY IMPACT FEASIBILITY 


A a a ee ee) ee 


External 

Funding ++ +e -- ve + 9 
Internal 

NGAs ++ +t + ve = 0 e 
National 

Budget 0 - + +/- = 0 
Regional 

Budgets 0 - + +/- = 0 
Communit y 

Cont ribution + + + + + ++ 
Insurance + = + + - 0 
Individual 

Expenditure - ++ ++ ++ - “+ 
0 Neutral Effect - Unfavorable Effect 

+ Favorable Effect +/-  Favordble and Unfavorable Effects 


Lys 


allocating drug money among programs or geographic areas, and these allocations 
may be impossible to change if they prove to be inappropriate later on. 


(5) Impact -- The source of financing will usually have a decided impact 
on what drugs are supplied and who consumes them. An important case 1S the 
utilization of vaccines and other preventive medicines, which usually declines 
sharply if consumers must pay their cost rather than receive them without 
charge through public programs. Generally, "free" (no charge) drug supply 
will lead to higher utilization among the poor, within the limits of available 
supply. Drug availability and consumption may actually be higher oe 
appropriate sales program 1f costs are held low enough, and if the sel 
supporting nature of the program results in a sharp increase in the quantity 


that can be supplied. 


(6) Feasibility ~-- This refers simply to whether or not it is possible to 
se a given financing source. Note that "feasibility" has been listed last 
3 : this is the most important factor in practical 


among the factors. Clearly, : : : 

eg no matter how desirable a financing source may be with respect to the 

other criteria unless it 1s "foasible", it must be rejected. We consider 
? 
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jecting an option 
ibili hing possible to avoid rejec Ba 
last simply to do every ; ; 
epee to agi: for it. By focusing attention on the positive 
mee 2) ee encouraged to look much more carefully 


may be . 
aspects of a financing source, we 
ght possiblility of using a source which in the past was considered 


"infeasible". 


b Assessing the Alternatives 
. Assessing the Alternatives 


try or program, each financing alternative should be 


In a specific coun : 
carefully analysed using the criteria developed earlier. We must emphasize 
that the results will vary from one country to the next, depending on local 


culture, policies, resource constraints, and a host of other factors. 


At the same time, certain general observations can be made about the 
various financing options. These will be useful in amplifying SOME Ee... 
the points made earlier, and in providing an example of the kind of specific 
analyses which should be done for any given country. The analysis 1s presented 


in tabular form in Figure III.E.5. 


(1) External Funding 


Funding from external (foreign) sources such as international assistance 
agencies and bilateral aid programs is one source of funding, particularly for 
program development. 


Equity -- Grant from richer country usually seen as equitable by donor 
and by recipient. Usually a loan at concessionary terms, with "grant" 
and true loan components. The loan component involves major inequity of 
obliging future generation to pay for consumption by present generation, 
unless some compensating investment is being made. 


Efficiency ~~ Grant or concessionary loan very efficient in obtaining 
supplies at low cost for recipient country. 


Stability -- Generally very poor, with commitments from donors rarely 
going beyond three to five years, with major uncertainty thereafter. 


sexibi lity al Variable, depending on donor and specific agreement. 
ten very significant restrictions on types of drugs available, sources 


of supply, means of transport, etc. Also frequently accompanied by other 
related restrictions or demands. 


Impact -- In a well-planned Program, drugs can be carefully chosen by 


mutual agreement with vie 
: rae w toward maximum impa 
priorities. pact on national health 


Feasibility -- Varies. 
active solicitation of 5 
etc. 


Can sometimes be increased by good planning and 
upport from key donors such as UNICEF, AID, 
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(2) Non-Governmental Agencies (NGAs) 


ee Resources are often provided by private charities and other non-governmen- 
al agencies, usually reflecting voluntary contributions by one population 


segment to another. May be subsidized by foreign sources or by the national 
government. 


Equity -- Voluntary contributions highly equitable. If NGA subsidized by 
foreign sources, then equity comparable to that of "External Funding". 

If national government subsidizes the NGA, then equity comparable to 

w z " 

National Budget". 


Efficiency -- Typically highly efficient, due to modest salary levels, 
strong motivation, little bureaucracy. (Exceptions exist.) 


Stability -- Usually good, since NGAs have own long-term objectives and 
reasonably constant resource base. 


Flexibility -- Usually quite responsive to local needs, since orientation 
1s to provide service. May respond slowly (or not at all) to changing 
national government priorities. May have institutional policies excluding 
or emphasizing specific activities/supplies (e.g., Family Planning). 


Impact -- Promotes increased demand for specific services and supplies 
provided, since cost borne by NGA. 


Feasibility -- Depends mainly on factors outside government control, but 
opportunities may exist to support, promote, and encourage increased 
activity by private non-governmental agencies. 


(3) National Budget (Health, Other Department ) 


Drug supplies (or other goods and services) are often provided by "the 
Government" through its public programs. The drugs may appear to be free to 
the people, although they are financed by government revenues. 


Equity -- Varies, depending on who, actually, is paying the cost of 
government-delivered drugs. In the developed countries, at least in . 
principle, free government services to the poor are subsidized primarily 
by the more affluent, through progressive tax sources such as graduated 
income taxation. In the developing world, however, the largest source of 
tax revenue is typically taxation on foreign trade (except in the special 
cases where oil revenue or other non-tax support is available). This 
tends to be regressive, with the burden falling mo st heavily on the poor 
themselves. So, from the equity perspective, national budget financing 
should not be assumed to be much more "fair" than direct consumer charges. 


Efficiency -- While there is great variation among countries, most do not 
igh ranking for efficiency. The bureaucracy involved in revenue 


merit hi a . 
collection, government coordination, central administration, and service 
es not compare favorably with the private sector. As 


delivery usually do ; 
a result, the amount of drug supply available, relative to the total cost 


involved, is not high. 
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: i her than 
: “=! 3 ; tion of service delivery rat 
Obviously, this 1s eainly Se el national budget are almost always 


‘ne. but services funded by 
cored 8 the government itself. Even where national a ae 
; ax 
are given out as subsidies to other organizations, the cost 0 


tax payers 


putting medicines in people's hands. 


Stability -- Very good, in most cases. Except for major political or 
environmental changes, governments are able to set financial allocations 


based on long-term plans and current operations requirements. 


Flexibility -- Generally good. Obviously can respond quickly to changing 
government priorities, and in principle can also adjust to shifts in 
population needs. Some bureaucratic constraints, such as the difficulty 
of changing budget levels within a year, or reallocating funds from one 


Department or geographic area to another. 


Impact -- Again, since the consumer does not pay the cost (at the time of 
Service, at any rate), government financing tends to shift consumption 
towards the drugs being supplied, and sharply increase demand. 


Feasibility -- In general, nationai budget financing for drug supply is 
feasible only up to a certain level, and this level will typically be far 
below the financial requirements implied by long-range health goals. It 
1s this factor which will usually require either that. goals are lowered, 
or that additional sources of financing are needed. 


(4) Regional/Provincial/State Budget 


Equity -- Basically the same as for "National Budget", unless different 
sources of funds are used. 


Efficiency -- Again, most comments about "National Budget" financing 
apply here. While the bureaucracy at lower levels may be less, some 
central-level economies of scale may be lost, and the overall cost of 


obtaining resources at this level will usually not be very different from 
the cost of central-level financing. 


Stability -- Quite good. Again, see "National Budget". Can be expected 


to be slightly less stable than the nati ] 
: onal budget, which 
risks of all parts of the country. get, ich averages the 


Flexibility -- Better, since local regions can respond more appropriately 


to their own needs. On the oth 
. er hand, ¢ é 
lose some control. » central policy-makers generally 


Impact -- See "National Budget". 


Feasibility -- See "National Budget". 
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(5) Community Contribution 


Resources for drug supply may be provided by the community or external 
esources supplanted by direct contributions from the community 


Equity -- Varies, depending on whether the cost within the community is 
spread evenly or shouldered by those able to pay, reducing the risk to 
individuals and/or subsidizing supplies and services to those unable to 
pay. 


Efficiency -- Generally very good, due to avoiding large bureaucracy. 
Community funds can usually be collected at low cost and applied directly 
to needed activities. 


Stability -- Potentially very good, since community itself decides 
whether or not 1t wants to continue. May be a problem at early stages 
1f lack of initial success or demonstrated results causes funding to dry 


up. 


Flexibility =" major advantage. With community financing, the supplies 
and services will usually be much more responsive to real local needs. 


Impact -- Will tend to shift expenditures towards community demands. 
Often results in great increase in community's understanding and commit- 
ment related to program objectives. 


Feasibility -- Start-up often requires very active outside education and 
encouragement to catalyze local interest. Experience in many different 
country settings has demonstrated that limited community financial 
Support is almost always feasible. 


(6) Insurance 


Equity -- Insurance, of course, 1s not a "source" of financing but a 
mechanism for spreading financial risk, and therefore will usually be 
considered more equitable than individual payment as need arises. 
Depending on the source of payment for insurance premiums (individual, 
employer, government, etc.) there may also be a sharing of costs by those 


outside the group being covered. 


Efficiency -- Varies widely, depending on costs of administering the 


scheme, profit of insurance carrier, if any, and whether private drug 


supply channels are used. In general, insurance schemes can be expected 
to add cost in order to spread risk and increase equity. 


Stability -- Depends on stability of insurer, which varies. 
Flexibility -- Depends on terms of insurance coverage. Plan always puts 


Some limitations on what it will cover, but generally very flexible 

May also allow flexibility to obtain drug supply 

ith reimbursement, but this is rare in developing 
lients must obtain supplies at certain specified 


within this constraint. 
from private pharmacies w 
countries. More often, c 


outlets. 


224 


Ill. PROCUREMENT 


Prepaid health coverage generally motivates 


= nds on Cerms. : . 
Ispact pepe unless providers are motivated 


nsumption of health services, 


increased co . ; 
or supplies are simply unavailable. 


to reduce consumption, 


rance plans are formi- 


ibili inl f insu 
lity -- Administrative requirements 0 
ati : ctor, Government will 


dable. If these are not present in the private sect 
e well advised to consider establishing a plan, unless 
considerations indicate a necessity to do 
their drug supply provisions may be ex pande 
e -- protection for 


generally not b 
general political or economic 
so. When they exist already, : 
to take advantage of the positive aspect of insuranc 
individuals against risk of large unanticipated expenses. 


(7) Individual Consumer Expenditure 


Most countries and programs find the options outlined above desirable, 


in that the costs of drugs and health care are not felt directly by the 
individuals in need. Unfortunately, those options are usually not adequate to 
meet all of the need for health services. It is thus almost invariably 
necessary to require a portion of drug and other health care costs to be 

borne directly by consumers, in a "fee-for-service" system, if access to care 
is to be made available to all. 


Equity -- Although the previous options attempt to spread costs toward 
the population at large, or toward certain segments with greater ability 
to pay, this may be an illusion. The fact remains that, except for 
foreign donors or local charities, it is the individuals in the country 
who actually pay. Overall costs are still borne in large measure by 
those receiving the services. Thus, the difference in equity between the 
other financing options and fee-for-service is not as great as it might 
seem. 


Efficiency -- Individual payments can be highly efficient, because the 
administrative costs of collecting and redistributing funds are avoided. 
However, this can be offset by the need to handle and record money 
transactions at the field level unless simple and effective schemes are 
developed to minimize this burden. 


Stability ~7 Because the spending power of individuals is tapped directly 
the system is basically self supporting. Therefore, unless the economy 


as a whole deteriorates badly, the supply of drugs can be financed 
indefinitely. 


Flexibility -- Highly flexible, since consumers themselves decide what 
and when they will purchase. 


popact ~~ Can be expected to have a definite impact on the pattern of 
rug utilization, with sharp increase in consumption of drugs with high 


) > 


Although one might expect that char 
away free would result in a strong 
countries indicate the opposite. 


ging for drugs rather than giving then 
decline 1n consumption, data from man} 
If virtually unlimited quantities of 


Country Study /II.E.2. 


Financing in Selected Countries 


Papua New Guinea -- Health services are financ 
goods and services through missions and other 

Services Section (PSS) estimates that slightly 
section is on pharmaceuticals. Although there 
there is no drug or dispensing fee as such. 


ed by funds from the national budget and contributions of 

charitable organizations. The Chief of the Pharmaceutical 
over half of the U.S.$4.5 million spent by the health care 
1s a nominal fee of U.S.$0.15 - 0.75 per outpatient visit, 


The Base Medical Stores order and distribute pharmaceutic i 

are kept near (although usually 10-15% Seoe) tha a a PP Es... espe 
continually seeks the lowest cost suppliers and holds back 
and hospitals are forced to budget themselves on the basis 
Headquarters. (1978) 


Overall expenditures 
y budgeted amount by the Chief of PSS, who 

on less essential items. Base Medical Stores 
of the drugs which are made available by PSS 


Malaysia -- Drugs are distributed without charge to patients seen in the government health services. A 
small visit fee may be charged, but the fee is not for drugs as such and is not influenced by the ie 
or amount of drugs prescribed. Nevertheless, there is a strict costing and accounting system. Each State 


has a drug budget, and drugs supplied to the States byt t i 
y the Government Med 
edical Stores (GMS) are charged 


For drugs purchased in finished dose form, the states are billed at the acquisition price. The accounting 
department maintains an average cost for each item, which is updated as the acquisition price changes 
Drugs manufactured by the government are charged to the States at a price equal to the materials Ease pide 
10% for overhead. 


Since health is a federal responsibility, payment procedures are handled at the federal level. State 
allocations for drugs are kept in the Ministry of Health treasury and simply transferred to the GMS, where 
a record is maintained of all receipts and issues. The record of the purchase costs is used for billing 
purposes and a copy is sent to the State Pharmacy for its records. 


Distribution of drugs is the responsibility of the States, so distribution costs come out of the State 
budgets. In one State, for example, the cost of operating the medical stores and vehicles is about 
U.S.S90,000 per year for purchases of U.S.$1 million in drugs and U.S.$600,000 in medical supplies. In 
other words, the distribution costs are about 5-1/2% of the acquisition costs. (1978) 


Tanzania -- Drugs are distributed without charge to patients. They are paid for out of the Ministry of 
Health budget. A total drug allocation is divided among the 20 mainland regions and 5 Zanzibar regions. 
Initially a U.S.$1.28 million revolving capital fund was established for the Central Medical Stores (CMS). 
Funds allocated for drugs were originally transferred to the regions who were then billed periodically and 
in turn transferred funds back to the medical store. The difficulty was that the regions were behind in 
repaying the CMS, either because of cash flow problems or because of over-expenditure in other categories. 


The system has since been changed so that the funds allocated for each region's drugs are deposited 
directly into the CMS accounts. However, the regions are ordering beyond their allocations and the CMS is 
obligated to fill the orders if it has the stock. For the first 3/4 of the fiscal year 1977/1978, the 20 
mainland districts had been issued about U.S.$10 million on a budget of U.S.$7.2 million. Seventeen of 
the 20 districts were in the red and only 3 in the black. 


Theoretically, the users are billed the CLF price plus a small percentage. However, the CLF. price changes 
from one purchase order to the next and the adjustment in the regional price does not seem to keep up 

with these changes. It appears that regions not only overrun their budget, but their accounts are also 
undercharged. Thus, it would seem that demand substantially outweighs supply. (1978) 


Peru -- For each drug supplied by the Basic Medicines Program, a selling price is established which 


is, on the average, 20% above the purchase price. This 20% margin is split 50-50 between the various 
government agencies using the drugs (military, police, and others) and the Basic Medicine Program, res 
in the case of the Ministry of Health, where 100% is returned to the Ministry. This income 1s intende a 
make the Program self-sufficient in terms of administrative costs. (While the difference aa oh sete: 
price and selling price averages 204, it ranges from 0 to 40%. Expensive products imported in finishe 


dose forms -- insulin, blood products, etc. ~~ have little or no markup.) 
rticipating agencies can sell the medicines to their patients. 
cines without charge as part of contracts or institutional 


: ini h its hospitals, centers, and health posts 
i served by the Ministry of Health throug ; 
ae. na teaeniie price. ” OUEVEr, those who cannot afford to pay for the medicines are generally 

are c che ecateiuit for little or nothing. The cost of medicines given away may be borne by the local 

given 


community or be taken from the hospital budget. (1978) 


The selling price is established so that pa 
Some users, however, provide all Basic Medi 
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low-cost, good-quality drugs are made available, even those — 
lowest incomes will have greater access than with a policy o 
distribution of a small supply. 


Feasibility -- Experience in a variety of national settings le that 
low-cost drug sales programs are feasible in practical terms. © bed 
biggest single obstacle is political feasibility. We would stress ‘ 
establishing an on-going self-supporting drug supply system should not be 
ruled out until needs have been fully understood and the alternatives 


considered. 


©. Choosing a Funding Strategy 


It is hard to imagine a national drug supply program that relies exc lu- 
sively on one or another of the above alternatives. A program has a variety 
of service channels, supplies many segments of the population, and offers 
drugs which address different health problems. A well-designed financing 
strategy will carefully tailor available financial sources to the channels, 
segments, and products to which they are best suited. Country Study III.E.2. 
describes the financing patterns in selected countries. 


Figure III.E.5. summarizes this analysis of drug supply financing alterna- 
tives. The most important conclusion from the analysis is that each alternative 
has strengths and weaknesses and merits serious consideration. In general, 
the costs of assuming universal access to basic health care are so enormous 
that most countries will not simply be picking and choosing, but will be 
struggling to derive every measure of support possible, and tailoring the 
resulting package to the program's needs. 


4. DRUG SALES PROGRAMS 


_ One financing option which is of special interest is the sale of drugs to 
patients through health facilities. Individual consumer expenditure for drugs 
has gained increased acceptance from Ministries of Health, as they realize that 
their commitment to free curative care may seriously bias expenditures away from 
much more cost-effective public health interventions, such as mass immunization 
against childhood diseases. Some of these same ministries are now experiment ing 
with ways of getting the public to pay for part of their curative care, while 
ministry funds are directed towards interventions that will have more iMsact on 
Priority morbidity and mortality indicators. Examples of two government dru 
sales programs appear in Country Study III.E.3. : 


: TLueeaet ee Programs are relatively easy mechanisms for raising the public's 
contribution to curative care. Reasons for this are noted below: 


° The public is already accustomed to paying for drugs in the private sect 


* It is fairly easy to calculate the ¢ 
care system, providing an easily und 
charged. 


ost of delivering drugs in the healt 
erstood rationale for the prices 


Country Study /I/.E.3. 


Two Government-Sponsored Sales Programs 


Afghanistan -- Drugs distributed by Village Health Workers in rur 
al area i 
 . gaelembetabe: peice (UNICEF provided the initial supply under ‘te aan ee Wie aa ray 
ted Oy al Pais: pproximately U.S.$0.005 was added to cover the cost of the label B sieaee 
es pias: -treatment packaging. The total was rounded off upward to the next cle ee ce 
Petes «gael 2 ; one U.S. dollar), except in the case of oral rehydration salts which eh 
ole afghani. This "discount" was to encourage use of this life-saving — ae 
= ively 


unfamiliar and unpopular intervent ion U.S $o 05 ° es 
, . +O. . was added h i i 
+33 ; ct t e costs to provide income for the 


No attempt was made to recover all packaging costs, t i i ina 

Health and foreign assistance ace eS nn vaca ot ee Aa ae 
delivering the drugs to the Basic Health Center closest to the Village Health na wh a peta... a 
Worker travelled at his own expense to the Basic Health Center to purchase resu rez i : pry Ss 
collected from the sale of his initial stock, which was provided free of ohare aaa nr eres 
training. The following table shows prices charged by the Village Health Worker ts eae 


Quantity per U.S.$ Price 
Drug Course-of-Therapy per Course-of-Therapy 
Aspirin, 500 mg. 9 tablets $0.10 
Aspirin, 150 mg. 9 tablets 0.075 
Multivitamins with iron and folate 30 tablets 0.125 
Oral Rehydration Salts (pkt. for 1 ltr.) 1 sachet 0.25 
Iron with folate, adult dosage 90 tablets 0.20 
Iron with folate, child dosage 30 tablets 0.10 
Piperazine, adult dosage 14 tablets 0.15 
Piperazine, child dosage 6 tablets 0.10 
Tetracycline eye ointment, 5 gram tube 1 tube 0.175 
Penicillin, adult dosage 30 tablets 0.49 
Penicillin, child dosage 15 tablets 0.325 


Sales data showed that the average patient who purchased drugs from a Village Health Worker paid U.S.$0.21 
for his drugs. This compared very favorably with survey data which showed the average purchase from a 
rural pharmacy to be U.S.$6.20. It should be noted, however, that the Ministry of Health was subsidizing 
the program and also that the profit margin allowed to the Village Health Worker was not sufficient to 
serve as much of a financial incentive. In fact, several Village Health Workers reported using their 
profit to hand free distribution of drugs to those who were unable to pay. (1978) 


Haiti -- The drug sales program in Haiti has not yet been implemented. The primary objective of the 
program will be to recover all direct costs associated with the distribution of each course-of-treatment. 
Various subsidy and surcharge policies are under consideration, but have not yet been decided upon. 
Detailed cost estimates for the drug supply system have, however, been worked out. The following table 
shows the tentative course-of-treatment and anticipated cost for a few of the fifty to sixty drugs to be 


included in the program. 


Quantity per U.S.$ Price 
Drug Course-of-Therapy per Course-of-Therapy 
Aspirin, adult 20 tablets $0.10 
Aspirin, child 10 tablets 0.05 
Piperazine, adult 5 tablets 0.05 
Piperazine, child 3 doses syrup 0.03 
Penicillin V, adult 30 tablets 1.62 
Penicillin V, child 15 tablets 0.81 
Multivitamins 30 tablets 0.24 
Iron with folate, adult 90 tablets 0.31 
Iron with folate, child 30 tablets Eso 
Tetracycline eye ointment 5 gr. tube ; ote she cea 


Oral Rehydration Salts 
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ic) name, the Ministy 
-urement of drugs by medical (generic) t 
: . ene all its costs and still under-price private . 
oe ie sete enabling 1t to pass substantial savings on to the patient, 
sector " 
permitting the subsidy of certain drugs suc 


ibility exists : 
Seormcus flex: E onsumption of non-essential drugs through 


as vaccines, while taxing the c 
price surcharges. 


a. Drug Pricing 


Figure III.E.6. lists the major components which should be considered in ar 
attempt to recover drug supply system costs through a drug sales program. The 
percentages adjacent to each component will vary widely from system to system 
depending on the degree to which "Drug Costs" have been minimized, on the effic- 
iency of the system, and on geographic and demographic factors, e.g., population 
density, which are beyond the system's control. The percent ages shown in the 
table are those estimated as necessary to recover costs in a government-sponsore 


community pharmacy program. 


In this system, operating costs are estimated to be 110% of drug acquisitio 
costs; therefore, the price of a drug would be -- on the average -- 210% of its 
purchase price. In our experience, the total of procurement and distribution 
costs ranges from 20 to over 100% of the drug acquisition costs, depending on 
the economy with which drug purchases are made and the efficiency with which 
procurement and distribution functions are performed. 


cae ee lh 


Figure III.E.6. 


Components of Price in a Proposed Drug Sales Program 
Se A ee 


Approximate 
Component % of Drug Cost 
— > ee 
I. Course-of-Therapy Packaging 10% 
2. Operating Costs of Drug Supply System 50% 
3. Inflation (18 month Pipeline) 20% 
4. Wastage 30% 
5. Development Costs (Amortization) 2 
Total Projected Markup Above Drug 
Procurement Cost 110% 


a ee ee 


* In the proposed program no 
markup has b ; 
recovery of development costs. P Nas been included for the 


ee 
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_ As mentioned above, not all drugs need 
vital, essential, non-essential) eaten ie eee iy 
pplied to pricing schemes very easily. Suppose that in sdddeecn ie ee ; 
ital, essential, and non-essential categories, drugs were also classified 
reventive and curative. The resulting six categories can be re resented may 

x 3 rectangular matrix. (See Figure III.E.7.) All the drugs ic kets am : 
he drug sales program should be assigned to one of the six categories. B 
hultiplying the anticipated consumption of each drug by its Sen noe and A 
hdding these costs together for all drugs in each category, a figure is 
eached by which each category can be weighted. 


igure III.E.7. 


Application of VEN to a Drug Sales Program 


Drug Classification 


VITAL ESSENTIAL NON-ESSENTIAL 


DRUG No.1 $1,000 DRUG No.3 $1,000 DRUG No. 4 $1,500 
PREVENTIVE DRUG No.2 2 ,000 
$3,000 $1,000 $1,500 


DRUG No.5 $4,000 DRUG No.8 $1,500 DRUG No.10 $2,000 

CURATIVE DRUG No.6 2,000 DRUG No.9 3 ,000 DRUG No.11 1,000 
DRUG No.7 2,500 $4,500 DRUG No.12 1 ,500 

$8,500 $4,500 


ee eee EEE 


Subsidy and Surcharge Allocation 


0 a a Es "1.7 Se 
VITAL ESSENTIAL NON-ESSENTIAL 


nnn eee EEE EEE EEEERESEIRSRIuISNE 
Total Cost $3,000 Total Cost $1,000 Total Cost $1,500 


Subsidy Subsidy Subsidy 
PREVENTIVE Rate: 1002 Rate: 50% Rate: 337% 
Total Total Total 
Subsidy..... $3,000 Subsidy....... $500 Subsidy.....s» $500 


Tn 
Total Cost $8,500 Total Cost $4,500 Total Cost $4,500 


Surcharge Surcharge Surcharge 
CURATIVE Rate: 102 Rate: 202 Rate: 502 
Total Total Total 


Surcharge...$ 850 Surcharge...$ 900 Surcharge...$2,250 


Er en 
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according to whether 


: rioritized 
the different categories should De P The amount of subsidy 


Next, ey: 
the category should be subsidized or a surcherg” es, reventive drugs, 
or surcharge would depend upon program policy. Genera AP Tika. encournen 
except those in the non-essential category, would be subsidize 


hic 
the use of these cost-effective drugs Ww 
charge would be levied on curative drugs, especially those in the essential 


and non-essential categories. To recover 100 per cent of costs, care must be 
taken to recover the total of all subsidies by an equal total of purchst gaa 
Figure III.E.7. is a hypothetical illustration of how this system works. 


h are not in great demand; a sur- 


There are many other criteria and policies which can be applied using the 
methodology illustrated in Figure III.E./. ‘Tt might be government policy to 
finance all preventive drugs out of the national budget and foreign assistance, 
while subsidizing the sale of vital drugs with a surcharge on non-essential 
drugs. Or a surcharge on non-essential drugs might be used to finance limited 
free distribution of vital drugs to indigents. The important point is that a 
government's drug pricing policy can serve two important objectives, in 
addition to supplementing the government's health budget. 


(1) Surcharges on low priority drugs can be used to subsidize and, 
thereby, encourage the consumption of more cost-effective drugs. 


(2) Surcharges levied on drugs can be used to subsidize distribution to 
indigents or other priority population groups such as infants and 
young children. 


b. Revolving Drug Funds and the Pipeline Concept 
ee ees and Che £1peline Concept 


Drug sales programs, in which consumer contribution covers the cost of 
drugs received, are frequently conceptualized as "revolving funds". Start-up 
money 1S provided to purchase an initial supply of drugs which are then sold. 
The proceeds from the sale are used to purchase replacement stocks which are 
in turn sold. The cycle can be repeated indefinitely without further govern- 


ment allocations as long as the funds recovered from sales are sufficient to 
purchase replacement stock. 


Revolving funds are attractive because they are theoretically sel f- 
financing, once start-up funds have been provided. They are particularly 
popular with foreign aid donors because they do not require a lengthy analysis 
of the recipient government's ability to maintain the project; the iron $ 


financially closed and Should require no injections of funding from the 
government or outside to keep them going. 


Common Weakspots in Planning Revolving Funds 


Despite the practical appeal of revolvi y 
; ng drug funds in theor th 
are several weakspots which repeatedly occur in practice. Pa: 


up -- 1s not realized. Too often 
expenses and other losses greatly exceed receipts; the fund gradually shrinks 


and, in essence, ceases to rotate (Figure III.E.8.). Country Study III.E.4 


Figure IIl.E.8. 


Revolving Drug Funds in Theory and in Practice 


IN THEORY—EXPENSES FOR EACH CYCLE EQUAL RECEIPTS: 


One-Time Capital 
Suppliers . a a Investment 


Government 
Medical Stores 


Health Facilities 


Procurement 


Unit 
[~ 


\ 


Hospital & per unlty 


Drug 7 Ne \\ 


Patients 
Purchase 
Drugs 


IN PRACTICE—EXPENSES FOR EACH CYCLE, INCLUDING LOSSES, EXCEED RECEIPTS: 


Unanticipated 


price increases One-Time Capital 
Pinan = Via Investment 
Pia Suppliers oe Ni 
diy eal Procurement 
Unit 
i Funds tied up in 
Governunem 4 national banking 
‘Sone A” system 
Rapid y 7 
program ™ Hospital & : 
expansion « —~ /' Community Cine ome) 
a Health Drug . — 
Under-estimate Facilities 
of “Pipeline” : pt — ~» Prices set too low 
— 
/ 1 soe 
x | 
Theft ' ~™ High operating costs 
Patients 
Deterioration Purchase 
Drugs 


Key, —<—<$£&@ i  —| _—— Flow of drug supplies 


—————————————— Flow of funds 


oOo 


~ Lossof available funds or drugs 


Revolving Fund for Drug Sales in Rural South America 


da bilateral aid program § 


hasized demographic and ep1 
demonstration project aimed at develop 


tarted the Montero Project in Rural Health in 
demiological research, but gradually it changed 


The Ministry of Public Health an 
ing a model for rural health ser- 


1976. Initially the Project emp 
its objectives to being an area 
vices delivery. 

uxiliary health workers would sell in the course of 
d flow into a revolving fund from which the Project 


thus being self-sufficient for pharmaceutical supplies. The Project viewed 
precondition to achieving acceptable levels of service. The communities, 
through health committees, would provide both support and some Meeretion (0 Uae 4 ag nares ee 
health promoters. The Project strongly promoted the view that it was furnis ing supple 

ties themselves for use by the health workers in the performance of their duties. 


of 19 basic drugs that a 


sect developed a list 
The Projec The money from sales woul 


providing health services. 
would purchase new stock, 
community organization as 4 


contributions of drugs. The Project was to sell them, using 
The Project assumed responsibility for financial management, 
In August, 1976, the Project opened a bank account, 
At its height, the sales program 


A bilateral aid program assisted by providing 
the proceeds to start up the revolving fund. 

procurement, storage, and distribution of the drugs. 
distributed initial stocks to communities, and began sel ling drugs. 
was supplying 50 health workers, serving a population estimated at 10,000. 


e conceptual basis and objectives of the Montero Project drug sales program were sound, the 
Project was not successful. The plan called for auxiliaries to purchase supplies on a monthly 

basis for their Basic Health Unit (health post and health promoters serving a specific community). 

An analysis made in May, 1979, showed that between August, 1976, and that date, the project had expanded 
to include eleven Basic Health Units. Some of these had participated as long as thirty-three months and 
others as few as six months. Given the total number of participation months for each Basic Health Unit, 
the Project should have made 241 separate monthly sales. In fact, only 17 took place and the money 
recovered was only a fraction of the replacement cost of the drugs the Project had distributed. By May, 
1979, drug supplies at the central level were depleted and the sales program was at a standstill. 


Although th 


Supply system records were incomplete and disorganized. It was not possible to extract reliable informa- 
tion on the quantities of drugs the Project had received and distributed. A number of obvious "leaks" 
could be identified, but available information was insufficient to determine the relative significance of 
each in the decapitalization process. 


The problems listed below were the most important contributors to the failure of the revolving fund. 
These are not unique to the Montero Project, and all have been observed in comparable programs in other 
countries: 


* Project staff did not understand the need to maintain reserve stocks. Too many drugs were distrib- 


uted in an ambit vous startup and not enough were held in reserve. When auxiliaries came to buy 
fresh drugs there was little left to sell them. ' 


° pt og levels were not adjusted to actual consumption. Many health posts had large surpluses of drugs 
that other posts were unable to obtain because they were out of stock at the central level. 


* Growth in the demand for drugs was not antici i 
: nar nticipated. Increasing volumes of dru w i 
there was insufficient time to replenish supplies. Fi a. 1 


8 There was confusion over the "ownership" status of the initial stocks 
consignments for sale. The indiscriminate use of the word "donati " 
the drugs as outright gifts. With this in mind 3 
the project could not supply fresh drugs. é 


Strictly speaking, drugs were 
’ led some communities to regard 
they declined to turn over money from sales when 


© Drug prices did not reflect replacement costs. 


: ; The i : : . 
Sietiabic fleaith tatters set too lew ea} role of inflation was not considered. Prices to 


e the Project to replace the drugs it sold. 


* The main storage facility was woefully inadequate. 


F Fi i ; 
and people. A substantial loss of stock to spoilage fe eee nes tt) from both eases 


is certain; losses from theft highly probable. 


The project packaged its drugs in Paper envelopes and cartons 


cient protection, and much stock deteriorated beyond raccpaiion a fore Mai eee 


before health workers could sell it. 
In summary, the Montero Project's revolvi 
ving fund a , i 
suena ) Ppears to have fallen j 
Late He Seige ms decapitalization, This, perhaps, Suggests the underlyin difficu Sit pe jeans inate 
nt gr y underestimated the level of effort and detailed plannin A i: et tap tcc aaa 
maintain 4 revolving fund drug sales program. Se een epee 
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ells the unfortunately common story of a revolving drug fund which failed. 
fhe most significant weakspots in revolving drug funds are the following: 


(1) Leakage -- Leakage occurs if drugs are underpriced relative to their 
cost. The costs of drug supply have been discussed in detail earlier 
in this chapter. All costs that are not recovered through sales must 
be met from other funding sources, or the amount which can be pur- 
chased during each successive cycle will continually decrease. 


(2) Foreign Exchange -- Sales revenues will be collected in local currency. 
Imported drugs, however, may have to be purchased with foreign 


exchange, which is in scarce supply in some countries. Foreign 
exchange shortages may "break" the cycle on the "funds" side, prevent- 
lng procurement of replacement stocks. 


(3) Underestimation of Capitalization Requirements -- The period of time 
from initial commitment of funds until the corresponding commitment 
of funds for replacement stocks, times the volume of sales per unit of 
time, equals the amount of capital needed to fill the pipeline. 
Frequently the length of time required to make one complete revolution 
1s grossly underestimated. As a general rule of thumb, it is more 
likely to be over 2 years than under 1 year. 


(4) Rapid Program Expansion -- In a program which is expanding rapidly, 
sales will continue to appear small compared to demand for increased 
capital. For example, suppose a small pilot project is being expanded 
nationally, and during the rapid expansion phase the number of health 
workers supplied by a revolving fund triples each year starting with 
10 in year 1. Suppose the pipleline is a modest 2 years. In this 
example, 90 units of supply must be ordered in year 1 at a time when 
only 10 units of sales are being generated. In year 2, 270 units of 
supply must be ordered while sales represent only 30 units. An 
expanding revolving fund requires an expanding capital base. It will 
not become independent of outside injections of capital until expansion 
is complete. 


Estimating the Pipeline 


In assessing the capital requirements of a revolving fund it 1s use ful to 
hink of the drug supply system as a pipeline. In order to assure a continuous 
upply of drugs at health service facilities, the pipeline must be filled; once 
illed, consumption must be matched by purchases at the other end. Filling the 
ipeline is a development cost. It is an investment in the inventory required 
9 assure continuous satisfactory drug deliveries to health service facilities. 
1 the case of revolving funds, the investment must also include financial re- 
n the form of letters of credit and bank accounts where 


erves (inventory) 1 ; 
"stored" until purchases are made. 


svenues from drug sales are 


To estimate the development expenditure necessary to ae wep 
iupply system, two variables are important. First, > 36 eee 
ist be estimated in specific terms, for example , l ee Meatosecd in 
onth per health facility." Estimation of consumption rates was 


,apter II.B Second, the length of the pipeline, or the time required for 
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e revolving fund, must be estimated. This involves a 


one complete cycle of th the drugs from manufacturer 


etarled unde llowed by 

d d derstanding of the route fo 

— and the corresponding flow of funds from patient Co manufacturer. 
> 


The amount of time spent by drugs or money at each stage shame be f5< ame 
is the length of the pipeilne. 

the total time spent in all stages is th 
. description of the principal stages 1m a revolving fund cycle follow. 
The calculations for a typical fund appear in Country Study i 
ently the purchaser must produce a letter of 
facturer will prepare a consignment for shipping. 
" a month or more before the manufacturer 


(1) Procurement ~~ Frequ 
credit before a manu 
Funds may thus be "tied up 
actually ships the drugs. 


(2) Transportation -- Imported drugs may spend 6 months or more in transit 
between the manufacturer's warehouse and the receiving facility in the 
drug supply system. Time spent in customs and port-clearing should be 
included. This segment of the pipeline will generally be much shorter 


for domestically produced drugs. 


(3) Repackaging -- Once the drugs have been received at the central 
warehouse of the drug supply system, they may have to be repackaged 
before they are ready for shipment to health service facilities. 
Course-of-therapy packaging has several advantages in encouraging 
proper use of drugs and is discussed in later chapters. Even if 
course-of-therapy packaging is not incorporated into the system, 
relabeling of drugs in local languages may be required. Time must be 
included in the pipeline for any repackaging or other processing the 
drugs must undergo. 


In the case where repackaging is a function of the drug supply system 
itself, 1l.e., 1t 1s not subcontracted out, the output of the repackaging 
unit may be both reliable and flexible. Flexibility requires that 
additional unskilled labor can be hired on a daily basis to respond to 
unanticipated demand. In this case, repackaging may not add significant 
to the length of the pipeline, since the process may occur while the 


drugs are in safety stock, held at the central warehouse to cover 
uncertainty in delivery schedules. 


In instances where repackaging is subcontracted to the private sector 
special allowance should be made for the time between delivery of the 
drugs to the contractor and receipt of the repackaged drugs. In this 
case safety stocks should be held in the form of repackaged drugs, and 
ee also depend upon the dependability of the contractor to meas 
elivery schedules and to respond to changes in demand. 


(4) Warehouse Inventories -- It is conven 
into working and safety stocks. 


to where one is in the procuremen 
drug shipments are "Lumpy", i.e 


Lent to divide warehouse inventori 
Working stocks should vary according 
t process. (Unlike oil in a pipeline, 
_tumpy » 1m a System that makes quarter 
Si. ae vs a three months' supply aa be ee 
cat ee ce ie a shipment is received, working stocks should 
Eaves Keak aap 7 3 y, on the day before, working stocks should 
a. ero. The average amount of working stock on 

q e~half the regular procurement volume; thus, in the case 


(5) 
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of quarterly procurements, working inventory equals ef 3 manthal 


consumption, or 1-1/2 months' consumpt ion (Ss 
. : ee Ch 
further details on inventory quantities. ) sonar <V.B. fog 


In addition to working inventories, safety stocks are also required 
Safety stocks are used to insure against uncertainties in su = wad 
demand. Generally, at the central warehouse level, aap ee of 
supply will dominate. Surface shipments of drugs from UNIPAC to 
Afghanistan could spend a year or more in transit, although "normal" 
transit time was alleged to be 6 months. At the health facility 
variations in demand may present a greater problem. For axanpias one 
village health worker may exhaust a three-month supply of piperasnen 
in 2 days after having spectacular and highly visible success in 
treating a young girl with an infestation of ascaris. At the central 
level, these fluctuations in demand tend to "average out" over a large 
number of facilites. 


There is no handy rule of thumb by which the size of required safety 
stocks can be estimated a priori. This is particularly true in the 
case of new or reorganized drug supply systems where procurement 
routines are not well established, resulting in supply uncertainties, 
and where consumption estimates are based on theoretical guesses 
rather than experience, resulting in demand uncertainties. In general, 
new supply systems should probably contain safety stocks equal to at 
least 6 months’ consumption. 


Finally, working and safety stocks are necessary at each level in the 
drug supply system: central warehouse, regional and/or district 
depots, and health service facilities. The working stock at each 

level depends on the standard supply interval for the level in question. 
The safety stock held at each level will depend upon uncertainties in 
supply and demand and also the relative cost of obtaining an emergency 
shipment should a stockout occur. Special shipments or transfers 
between storage points are generally easier to effect the lower one is 
in the system. 


Revenue Accumulation -- This stage in revolving funds is frequently 


forgotten. It should be included. Several months may elapse from the 


time a patient pays U.S.$0.35 for a course-of-therapy of iron tablets, 
until that U.S.$0.35 has been deposited in a bank account and that 
account has accumulated sufficient funds to cover a letter of credit. 
Where average order size is large relative to total revolving fund 
assets, funds will spend relatively longer sitting idle in bank 
accounts. If procurements are made independently and periodically 
according to a routine schedule, money in the bank can be treated in 
the same way as working stock. If the average purchase 1s equivalent 
to a 3 month supply, the average dollar will spend 1-1/2 months in the 


bank before being committed in a letter of credit. 


curements are routinized through contracts 

gs in fixed quantities on a pre-arranged 
maintain a safety stock in monetary 

in the form of an average minimum 

ts to manufacturers 


If, on the other hand, pro 
with suppliers to ship dru 
schedule, it may be necessary to 
form. This safety stock exists : 
balance at the bank which is used to cover commitmen 


during periods when revenues are less than anticipated. 


Pipeline for a Proposed Drug Sales Program in Haiti 


ests that the Ministry of Health will, in the foreseeable future, have the oe 
drugs to all of the people all of the time. Furthermore, there 1s evi ence 

: 4 le fee for drugs, rather than go without drugs, in a 

Therefore, the Government of Haiti is seriously 

lement the free distribution program. 


Experience in Haiti sugg 

resources to provide all neede 

that many patients would be wl 
hronic stockouts. 

system of free supply plagued by chre 

poy 5 oe setting up a self-financing drug sales program to supp 


Main features of the proposed program include: 


lling to pay a reasonab 


Formation of a semi-autonomous agency to procure, store, package, and distribute drugs for sale 


through autonomous, but regulated and supervised, community pharmacies. 


ndependently operated community pharmacies located in each Ministry of Health 


i f of i Z 2% 
+e eet © e for the associated facility. 


facility to stock and sell the complete range of drugs appropriat 


Continuation of free distribution of priority drugs, particularly preventive drugs and vaccines, 
through Ministry facilities, with an attempt to restrict free distribution to those unable to pay. 
The Ministry will purchase these drugs from the central warehouse of the semi-autonomous agency on a 


cash-and-carry basis. 


Setting a pricing policy at the central level that attempts to recover all costs associated with the 
drugs being sold, and may include markups to cover inflation and part or all of the costs of the free 


drug distribution program. 


Course-of-therapy packaging for all tablets and capsules sold through the community pharmacies. 


e Systematic selection of a limited number of basic drugs, chosen from epidemiologic studies, to cover 
the major illnesses prevalent in Haiti. 


The pipeline for the proposed drug sales program is defined as covering the period of time elapsing 
between the disbursement of funds for a purchase to the disbursement of the funds collected from the sale 
of that purchase. Based on current proposals and assumptions, the pipeline can be broken down into a 
number of segments, described below and illustrated in the accompanying diagram. 


1. Foreign Purchase Pipeline (6 months) -- One half of the pharmaceuticals will be purchased from foreign 
sources. On average 6 months will elapse between the provision of a letter of credit and the receipt of 
the pharmaceuticals at the Central Warehouse of the semi-autonomous agency after clearing customs. 


2. Domestic Purchase Pipeline (1 month) -- One half of the pharmaceuticals will be purchased from local 
Sources. Om average, 1/2 the payment will have to be made 2 months in advance of their receipt, with the 
balance paid upon receipt. 


3. Central Warehouse Safety Stock (6 months) -- A six-month safety stock will be maintained at the 
Central Warehouse. 


4. Central Warehouse Working Stock (3 months) -- The semi-autonomous agency will place orders for each 


7. sha times per year. This implies a maximum working stock of 6 months and an average working stock of 
months. 


5. Regional or District Safety Stock (2 months) -- The regional or district storerooms of the semi- 
autonomous agency will maintain a two-month safety stock. 


6. Regional or District Working Stock (1 month) -- The regional or district storerooms will receive 


8. Community Pharmacy Working Stock (0.5 month) -- The c 


month, implying a maximum working stock of ] month and in SG pharmacies will be resupplied once per 


average working stock of one-half month. 


9. Communities Pharmacy Cash-on-Hand (0.5 
-5 month) -- Th i i i i i 
once per month when they purchase their resupplies trom the Papi Cor diet ie 


these funds will have been held 1/2 month by the community eaaen. i oe i a 


~- Money received by the regional or district 
branch of the national bank. On average it will 
of the semi-autonomous agency in Port-au-Prince. 


- Center Cash-on-Hand (1.5 months) -- In general, purchases made b 
arge, representing one-fourth of its annual turnover. As a result 
entral account up to three months, or an average of 1-1/2 months, 


y the semi-autonomous agency will be 
» money will sit in the agency's 
before being used to effect a purchase. 


2. Ministry Credit (0.5 month) -- About one-fourth of the semi-autonomous agency's sales will be made 
lrectly to the Ministry. The Ministry will pay within one month of receipt of the drugs, or on average 
fter 1/2 month. The money will be deposited directly in the agency's central account (Se ments 5 ; 
hrough 10 of the pipeline will not apply in the case of sales to the Ministry.) ‘ 

3. Course-of-Therapy Packaging -- The course-of-therapy packaging will take place at the Central Warehouse 
nd will operate on the safety stock held there. The large "safety" stock at the central warehouse will 
herefore consist of bulk packaged drugs, drugs in process of course-of-therapy packaging, and course-of- 
herapy packaged drugs ready for distribution. The process of course-of-therapy packaging has therefore 


ot added to the length of the pipeline, although without it a smaller safety stock might be sufficient at 
he central warehouse. 


he average length of the pipeline is calculated to be a little more than 18 months. A little more than 
me and one half million dollars will be needed to fill the pipeline, when all 200 planned community 
harmacies are operational. 


- Pipeline for proposed Haitian Drug Sales Program 
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i it harmacies: Pipeline = 22.5 months 
17.5% (0.5 x 0.75) are foreign-purchased drugs sold by Saiteccs ne dealth! Pipeline © {70 oaths 
12.5 Z (0.5 x 0.25) are foreign-purchased drugs sold to Ministry Sess pipeline © AasS meetke 
17.5% (0.5 x 0.75) are domestic-purchased drugs sold by community pens “Pipeline = 455 dnecks 
: : ; H to Ministry oO - = : 
12.5% (0.5 x 0.25) are domestic-purchased drugs sold to M1 28 . 5 217.5 womhe) S 


jeighted average = [(0.375 x 22.5 months) + (0.125 x 17.0 mont 
(0.125 x 12.0 months)] = 18.625 months 


‘o Estimate Pipeline Capital Requirements: 


i i iated with di 
0 community pharmacies assocl ' 
ieee 60 4 ies associated with hea 


\s sume os poe Tiareecies associated with hospitals have average monthly sales of U.S.$600.00 
is sume commu 


japital required = $600 x 10) + ($500 x 60) + ($2 3 2 
[$62,000 + ($62 ie divided by 3)] (sales to Ministry) x 56.023 * $1,540,000 
5 ’ 


spensaries have average monthly sales of U.S.$200.00 
lth centers have average monthly sales of U.S.$500.00 


i a el 
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Three Cautions for Estimating the Pipeline 
complications in estimating the length 


of the drug supply pipeline. First, different drugs may be obtained from 


different suppliers. Dependable domestic suppliers may be able to oe 
quickly, although maybe at higher unit purchase prices than dependable foreign 
suppliers; foreign suppliers may be less expensive, but cannot control many of 


the variables involved in international transport. In general, delivery time 
will vary for each different supplier and will ordinarily be considerably 


longer for foreign suppliers. 


There are three major sources of 


Second, different types of purchasers may exist in the drug supply 
system. For example, the country's semi-autonomous national health insurance 
corporation may purchase drugs for its participants from the revolving fund. 
These purchases could be a significant fraction of total sales volume in the 
revolving fund. They would generally be made from the central warehouse 
and would not, therefore, involve all the intermediate stages of the supply 
system between central warehouse and rural health service facilities, or the 
tedious process of revenue collection. 


Finally, as the demand for drugs expands, capital will be required to 
expand the capacity of the revolving fund. In general, if monthly sales 
increase by 20%, either because more health facilities have been added to the 
system or because more patients are being seen per facility, the total capi- 
talization of the revolving fund must be increased proportionately. If it is 
not, safety stocks will be depleted and the number and frequency of stockouts 
will increase. When this happens service statistics will fall, including 
sales revenues, until the system is again in balance. 


% 
% 
% 


The drug supply pipeline is most accurately conceptualized as a branched 
pipeline. Various sources feed into the supply system, generally seen as 
starting at a central warehouse(s), and various users draw drugs out at points 
along the pipeline. To estimate the average pipeline length, then, each 
Source and use must be weighted according to its share in total volume 
as illustrated by the calculation in Country Study III.E.5. 
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SUMMARY 


Expenditures on pharmaceuticals v 

ary from over U.S.$35.00 
developed countries to less than U.S.$0.50 in many J espe pe ie: 
There 1s no standard amount that can be considered "sufficient" or Rietins 1” 


but extremely low expenditures on d 
: Se ru roduct Athy: 
Sven with efficient supply aystems. & Pp ucts are probably insufficient, 


Three principle cost categories for drug supply are: 


(1) Drug Costs -- Usually the major component, and certainly the com- 
ponent with the greatest foreign exchange implications. 


(2) Operating Costs -- Funds for staff, facilities, vehicles, and other 
on-going expenses. 


(3) Development Costs -- Often provided through foreign aid. Develop- 
ment expenditures have a large impact on future operating costs. 


Financing options for public supply programs include: 


external (foreign) funding through grants and loans 
internal non-government sources (charitable organizations) 
national budget allocations 

regional, provincial or state budget allocations 
community contributions 

insurance (government, employee, individual ) 

individual consumer purchase 


These options may be compared and evaluated in terms of (1) equity, (2) effi- 
ciency, (3) stability, (4) flexibility, (5) impact, and (6) feasibility. 


Drug sales programs offer a potentially adequate and self-sustaining source 
of revenue for supply programs. Revolving drug funds are attractive in 
many settings, but are fraught with weakspots. Common sources of failure 
in such funds are: 
4 
e leakage of funds from underpricing of drugs, 


e foreign exchange controls which may restrict replenishment of 


supplies, 
e underestimation of the pipeline, which results in inadequate 
stocking of clinical facilities, 


e rapid program expansion, which consumes supplies too quickly to 


allow for their replenishment. 


An important step in establishing a revolving drug fund is the estimation 
‘ne and acquisition of sufficient stock to fill this 


of the supply ipeli ; _ 
pipeline Sertetic provisions must be made for the undesirable, but inev 


itable, losses from the pipeline. 
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Make or Buy: Local Production Opportunities 


Whether drugs should be supplied solely by purchase of imported products 
or, at least in part, through local production is a complex decision which 
should be based mainly, albeit not exclusively, on economic factors. Although 
political pressures and the desire for national development can be potent . 
influences and should be clearly recognized, they can lead a government to 
embark on projects which are economically or technically impractical and 
thus, unsuccessful. Assessment Guide III.F. provides an introduction to the 
issues that will be considered in the following pages. 


Interest in local production has grown considerably in recent years. But 
statements about national self-sufficiency, often politically motivated, are 
largely meaningless in the pharmaceutical arena, since all countries, large 
and small, find it either necessary or advantageous to buy some ingredients 
from foreign sources. No company, no industry, and almost no country is 
entirely self-sufficient. There are, nonetheless, many levels of production 
to consider that are appropriate in individual country settings. 


Before examining local production alternatives, it will be useful to 
clarify the term, "pharmaceutical production". 


5. LEVELS OF PHARMACEUTICAL PRODUCTION 


Pharmaceutical production is a complex activity in which many interdepen- 
dent manufacturing enterprises contribute to the production of a variety of 
pharmaceutical dosage forms. Production may be viewed in three essential 
phases: 


Primary manufacture -- The production of active medicinal substances 
and other ancillary substances used in pharmaceutical formulations. 


Secondary manufacture -- The processing of medicinal substances, usually 
together with ancillary substances, to produce the required pharmaceutical 
dosage forms. Other terms that are used to describe secondary manufacture 
are "pharmaceutical processing", a descriptive and non-ambiguous term, 

and "formulation", which is ambiguous since it is also used to describe 
the process of development of a pharmaceutical formula or "recipe". It 
is in this latter sense that the term "formulation" will be used here. 


s appropriate to 


i -- 1 f dosage forms in manner 
Packaging The packaging o osag Scat t Lon On 


the nature of the preparations and their intended use, 
transportation, and expected conditions and time of storage. 


These phases of manufacture may now be looked at in more detail. ‘Figure 
f production and their subdivisions. 


.F.1 summarizes the major categories 0 ' | 
i ; includes organic, inorganic, physical, 


It will be seen that primary manufacture 1 ; 
and biological processes. It usually involves complex operations which 


require highly skilled staff and highly specialized facilities. These technical 
requirements preclude primary manufacture for many countries. 
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ASSESSMENT GUIDE III-F. e 
Local Production Opportunities 


Current Local Production 
foeren, LOCe! 2 — 


e What local government and non-government production facilities currently 
exist? Where are they located and who owns them? What products are 
currently produced locally and in what quantities are they produced? 


® What kind of quality control is done by local production facilities? Is 
there an assessment of quality by an independent agency or laboratory? 
Generally, what is the quality of locally produced pharmaceutical 


product s? 


What types of professional staff are employed at the facilities (indus- 
trial pharmacists, chemical engineers, industrial engineers, financial 
analysts, etc.)? Where do these professionals come from and how were 
they trained? 


What are the costs of local production? Are commercial producers making 
a profit? Are prices competitive with imports? For government produc- 
tion, what is the true cost of production? How does this cost compare 
with the cost of buying finished dose products through international 
tenders? 


Potential Local Production 


e Are there high-consumption and relatively simply-made products purchased 
which could be more economically produced locally? 


e Do the necessary resources exist for local production, including energy 
sources, clean water, a suitable site, skilled laborers, and such? 


e Is there sufficient professional expertise in the country to sustain the 


production facility? Is the education system such that professionals 
will continue to be available? 


| ill can be made for parts and maintenance of foreign-bought 
machinery? Are there local materials which can be substituted for 


standard, but locally unavailable, materials in routine formulations and 
in packaging? 


What arrangements exist for stimulating local Production? Management 
contracts? Protective tariffs? Government subsidy? 


° How would quality be monitored and maint ained? 
independent laboratory be necessary? 
elgn, possibly costly, laboratories to 
ment ? 


Would an additional 
Would it be necessary to use for- 
provide independent quality assess- 


ure III.F.1. 


tegories of Pharmaceutical Manufacture 


category 


Subdivision 


Examples of products 


rimary 
anufacture 


manufacture of organic medicinal substances by 
chemical synthesis and purification of the end 
product 


manufacture of medicinal and other substances by 
fermentation followed by extraction and purifica- 
tion of the product 


extraction and purification of naturally occurring 
substances of vegetable or animal origin 


extraction of naturally occurring materials 
without isolation of the active material 
purification of naturally occurring mineral 


substances 


manufacture of inorganic materials, for 
example, by precipitation reactions 


manufacture of multipurpose materials by a 
variety of routes 


chloroquine, paracetamol, 
1sonlazid, metronidazole, 
piperazine citrate 


streptomycin, benzyl- 
penicillin, vitamin B12, 


alcohol, acetic acid 


caffeine, digoxin, quinine, 
insulin 


tincture of belladonna, 
liquid extract of licorice, 
olive oil, eucalyptus oil 
kaolin, liquid paraffin 
magnesium carbonate, 


aluminum hydroxide 


glycerin, sugar, starch 


C—O EL 


econdary 
anufacture 


acking 


® packs designe 


e liquids not required to be sterile, for 


oral use 


liquids not required to be sterile, for 
external use 

powders for external application 
ointments and creams for topical use 
tablets 

capsules 


liquids for injection (sterile) 


preparations for external use that are 
required to be sterile 


vials of sterile powder for preparation 
of liquid injections 


e bulk packs for dispensing 


e course-of-therapy packaging and other 


small packs for direct use by the patient 


d to ensure patient compliance 


piperazine citrate elixir, 
suspension of co-trimoxazole 


benzyl benzoate application, 
methyl salicylate liniment, 
calamine lotion 


antifungal dusting powders, 
plain dusting powders 


hydrocortisone ointment, or 
cream, sulphadiazine ointment 


propranolol, sulphadimidine, 
hydrochlorthiazide 


ampicillin, chlordiazepoxide 


ampules of hydroxocobalamin, 
500 ml containers of 
intravenous fluids 


eye ointments, eye drops, 
eye lotions 


fortified injection of 
procaine penicillin, 
injection of streptomycin 


tablets, capsules in e.g., 
100's, 500's or 1000's, 
liquids in 2 liter packs 


tablets in 50's, 100's, 
96°86, Ste. 


calendar packs, e€.g-; oral con- 
traceptives, metered aerosols 


ee ee 


246 Ill. PROCUREMENT 


re involves the proc 
non-active materia 
harmaceutical dosage forms. 


of active medicinal substances, 

dary manufactu essing : 

oe Be i sciaee with ls (which must also be of pharmaceu 
usuda 


tical grade) to produce Pp 


The manufacture of any product usually involves a sequence of unit 
processes which, according to the nature of the product, may include some of 
the following: milling of coarse materials, sieving of powders, mixing of 

granulation, subdivision of powders (as in filling of capsules or 


powders, ; ; : ; 4 ; ; 
antibiotics into vials), tablet compression, drying, distillation, filtration, 


homogenization, sterilization, etc. The conditions for each unit process 

in the total manufacturing process must be clearly defined and rigidly 

observed to ensure the reproducibility required for a dependably uniform 

product. It has inadvisedly been said that ". . . secondary manufacture is 

pharmaceutical manufacture, but merely the processing of materials 

This is a potentially dangerous view since 

f that quality control in secondary manufacture 
the so-called "true" pharmaceutical manufac~— 


not true 
into pharmaceutical forms". 
it may easily lead to the belie 
is of lesser importance than in 
ture (i.e., primary manufacture). 


Packaging necessarily entails the protection of the product against 
contamination, deterioration, and physical damage. It may also provide 
protection against pilferage and be designed to facilitate accurate patient 
compliance with required dosage schedules. Examples of aids to compliance 
with dosage schedules are calendar packs of tablets or capsules and metered 
doses of aerosols for inhalation. 


2. TO MANUFACTURE OR NOT TO MANUFACTURE 


The local manufacture of essential drugs is being actively promoted by 
the WHO, UNIDO, and other international assistance agencies as a means of 
reducing national drug bills and thus releasing funds for other activities of 
the health services. It appears to be an attractive proposition since, in 


addition to savings in costs for th 
e health services, many other pote 
benefits may be cited: ‘ ace 


e Greater control over the quality of medicines may be exercised; 


. taba can reach the consumer in a shorter time after manufacture 
and thus be less liable to deterioration; 


¢ Continuity of supplies may be improved; 


Less of the nation' i i 
lon’ s foreign exchange is required for drug imports; 


e E 
mployment is created in the pharmaceutical industry itself and 


perhaps also in ancillary ind 
; ustries s ° 
materials and printing: uch as manufacture of packaging 


¢ The introduction of indu 
stry necessitates th 
which ; e development of experti 
x Ares be of general benefit to the country (e.g., the Revels ae 
Skills in engineering and instrument maintenance). iss 
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However , these are potential and not guaranteed benefits 
roper quality control system operated by competent and conseten 
el, the quality of drugs produced will certainly be inferior to 

ported from reliable sources. If dosage forms are not properly formulated 
they may be initially ineffective and/or they may deteriorate rapidl ae 
procurement and stock control of raw materials and packaging Re is n 
properly managed, continuity of supplies of the finished products cannot re: 


assured. And if the whole operation is not com 
; petently managed, th 
be higher than those of imported drugs. , g € costs may 


Without a 
tious person- 
those im- 


Factors to be considered by a developing country that is proposing to 
introduce some form of pharmaceutical manufacture include: 


e The size of the potential market; 
e The varying complexity of different types of manufacture; 


e How to build up the nucleus of professional and technical personnel 
to manage the operation; 


e How to acquire the technology; and 
e Accessibility of raw materials and packaging materials. 


The following discussion considers some of these factors separately for 
the different facets of pharmaceutical manufacture. Transfer of technology 
and training are discussed further in section 3.b. of this chapter. Appendix 
[II.F.1. lists international agencies and other organizations that can be 
-ontacted for technical assistance in local production. 


i. Primary Manufacture 


Organic Medicinal Substances -- Considering first the synthesis of medical 
substances (fine chemicals), the starting materials of the fine chemical indus- 
-ry are the end products of the heavy chemical industry, which includes the 
setrochemical industry. The desirability of ease of access to such starting 
raterials is self-evident. Many of these materials are flammable, toxic, caus- 
-ic, or otherwise hazardous and, if imported, are liable to generate problems 
in transportation and therefore in costs. A few examples of materials 
ised in fine chemical manufacture are: 


concentrated acids e chlorinated hydrocarbons 


strong alkali solutions e 8 picoline 
acetone ° phosgene 
benzene e chlorine 


e -- Synthetic routes to a medicinal substance may 
ecessitate the manufacture of several intermediate substances. A new fey al 
ianufacturing venture may start its synthesis operations tee oeath ae. 
liates and carrying out only the later or final processes 0 t aie cal “6a 
cute. As expertise is acquired, then synthesis of the interme Tuea er 
asic materials may be undertaken. It 1s often desirable to aim u wey So 
| lete synthesis, since the cost of intermediates may be kept artific 

tS i by suppliers who are themselves manufacturers of the final medicinal 


ubstance. 


Synthetic Manufactur 
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Antibiotics by fermentation -- Another major form of primary manufacture 
is th duction of antibiotics through fermentation followed by extraction 
Se iegétat In addition to problems faced in synthetic 


duct. 
and isolation of the pure produ per: Pure 

manufacture, fermentation has its own specific additional problems. While raw 
3 


materials for the fermentation process may be available locally, the extraction 
tion process requires the purchase of materials such as solvents 
and ion exchange resins in large quantities. A more serious problem, however, 
is the control of the fermentation process. This requires a high degree of 
automation and/or supervision by well experienced professional personnel. 

High yields can only be attained through use of a suitable culture which would 
be very expensive to purchase or develop. If high yields cannot be attained, 
then the process cannot be commercially viable. Thus, the manufacture of 
antibiotics by fermentation seems worthy of consideration only by those 
countries having a potential market large enough to justify the heavy capital 
expenditure on plant and technology and the continuing costs of professional 


and purifica 


supervision. 


Extraction and Purification of Naturally Occurring Substances -- Naturally 
occurring substances sucii as alkaloids might be extracted from vegetable 
sources and prepared either in crude or highly purified form according 
to the technology available. The former would be of value for their export 
potential, whereas the latter could also be used in local secondary manufacture. 
While the technology would not present any great problems, such an operation 
seems most likely to succeed as a minor activity attached to a secondary 
manufacturing plant already having the necessary quality control facilities. 


Vegetable Drugs -- When potentially useful vegetable drugs are available 
locally, then as the required technology is relatively simple, the production 
of tinctures and extracts would be worthy of consideration. Such a possibility 
1s economically more attractive if alcohol of local manufacture is available 
for the extraction. Compound tincture of cardamom, tincture of ginger, and 
liquid extract of licorice are examples of preparations made from local 
materials in one developing country in South Asia. 


Mineral Substances -- When naturally occurring mineral substances such as 
chalk, kaolin, or talc are found locally, then their processing to yield a 
pharmaceut ical grade product might be worthwhile. Such production is likely 
to  Sillaiaatels ia viable only with a substantial market such as an export 
market. 


Inorganic Substances ~~ Inorganic substances used in medicine are mainly 
low cost materials. While the technology needed for their production is 
generally straightforward, because of their low cost, manufacture could 
be worthwhile only if Starting materials were readily available and the demand 


for the product sufficient] 
y Steat. Certain mm ; 
such products. common antacids are examples of 


es Multipurpose Materials -- There are many materials that have uses in 
Poe sate well as other industries, such as in food, cosmetics, and 
aneous industries. Examples are sy i 1 
gar, starches, fixed oil 
pe ; Olls, volatile 
Weer ee: and glucose. For pharmaceutical tide special rad 
eae e Fi pharmacopoeial monographs so as to ensure for éxample eh ‘ 
material is non-toxic, non-irritant i i ; es 
: compatible in ph 
ri ) Pharmaceutica = 
ea and stable during the shelf life of such preparations 1b a oe 
pose materials are already being manufactured in a count ry then it 4 . 
’ 
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mecessary to establish whether a grade suitable for pharmaceutical use is 
> 


can be, produced regularly. sg 


b. Secondary Manufacture 


This is a field in which developing countries, including some of the 
smaller countries, have greater possibilities of success. Input materials are 
normally more convenient and, with some exceptions, less hazardous to handle 
than those of primary manufacture. The skills and knowledge necessary to 
manufacture "simple" pharmaceutical products should be attainable by most 
countries over a period of a few years. Progress towards more advanced 
pharmaceutical processing may be made as the necessary knowledge, skills, and 
management capability in production and quality control are attained. Phased 
development should be accepted as an essential feature in any project to set 
up production facilities. To attempt too much at an early stage would be to 
invite disaster, leading to a loss of confidence on the part of prescribers 
and consumers that would be extremely difficult to restore. Indeed, establishing 
confidence in the first place is one of the "hurdles" that a new pharmaceutical 
enterprise has to overcome. 


A typical phasing of development might be: 


Phase 1 


(1) Manufacture of liquids that are not required to be sterile. 
Examples of such preparations that are widely used in primary health care 
include elixir of piperazine citrate, application of benzyl benzoate, and 
mixture of kaolin. 


(2) Manufacture of simple tablets and capsules. These would be 
capsules and tablets that contain a high dose of active ingredient and 
thus do not present any serious problems in blending of the mix of active 
ingredient with excipients. They do not include sustained release 
formulations and other products with high potential for bioavailability 
problems. Examples include phthalylsulphatiazole 500 mg., paracetamol 
500 mg., chloroquine phosphate 250 mg., tetracycline 250 mg., and chloram- 
phenicol 250 mg. 


(3) Preparation of topical ointments and creams such as sulphadiazine 
ointment 52. 


(4) Mixing and packaging of oral rehydration salts in sachets of 
272 &- 


Phase 2 -- Manufacture of products required to be sterile, for which the 
sterilization process is applied to the product when filled into its 
final container, e.g., water for injection in 5 ml. or 10 ml. ampules, 
dextrose 25% in 20 ml. ampules, normal saline intravenous fluid in 500 ml. 


bottles, and certain eye drops. 


equired to be sterile which are 

d are not subjected to a terminal 

cs in vials such as streptomycin 
ine penicillin. Oral contracep- 
f active ingredient and require 


Phase 3 -- Manufacture of products r 
prepared using aseptic techniques an 
sterilization. This includes antibioti 
sulphate and fortified injection of proca 
tive tablets which contain minute doses 0 
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single tablet assays might also be included at a late stage of development 
when quality control facilities are adequately advanced. 


It is neither complete, nor 


is offered as a guide only. 
 agelgar 2 Thus, while the manufac- 


i i k for development. 
intended as an inflexible framewor 
ture of intravenous fluids calls for special care in the standardization of 

ring procedures and quality control routines, it might be cons1- 


he manufactu : 
; at an early stage, provided 


dered appropriate to introduce such manufacture rOV 
that adequate safeguards could be incorporated through intensive training and 
concentration of effort in this narrow field. Decisions on the phasing of any 


program should be taken in the light of local circumstances and the recommen- 
dations of a competent feasibility study team. 


i Packaging 


In any project for the establishment of secondary manufacture, the 
packaging process and its cost is necessarily taken into consideration. It 
is also possible to establish a purely packaging operation based on imported 
finished products. This might itself be the final objective or it may be a 
first step towards the start of secondary manufacture. 


The advantages of local packaging are as follows: 


e Regardless of their manufacturer and source, products could be presented 
to the pharmacist or dispenser, prescriber, and consumer in a standard 
pack form with standard (generic title) labelling including local 
language(s) and possibly pictorial dosage instructions. 


e The distribution chain might be organized in such a way that there is 
rapid turnover of stocks, thus permitting the use of more economical 
packaging materials which do not offer the same protection to the 
product, 


e Pack sizes can be varied at will to meet varying demands, e.g., course- - 


of-therapy dispensing packs. 
e It provides employment . 


* it might create a need for the establishment or development of local 
facilities to manufacture the packaging matérials. 


Possible disadvantages are as follows: 


© Imported products are already packed when they are received; thus, in 
effect, the program 1s paying twice for packaging. Some items adch as 
tablets (the major dosage form) must -be supplied in containers of a 
max imum size (e.g., not greater than 5000 tablets) so as to protect 
them against breakage due to mechanical shock in transit. Thus, there 


is already a significant packas; : 
imported bulk. packaging component in the cost of the 


* Certain packaging materials such as bottles or 
for tablets, creams, liquids, etc. 


may incur shipping charges as high 


rigid plastic containers 
are necessarily bulky and so 


as they would if they were filled, 
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3. PREREQUISITES AND RESOURCES FOR PHARMACEUTICAL PRODUCTION 


The need for medicines to be reliable and to do the job for which the 
are administered 1s self-evident. To achieve this level of reliabilit P 
imperative that pharmaceutical manufacture be carried out under pe 
conditions with a high level of professional supervision and management. Onl 
in this way can it be expected that the consumers will be satisfied ae ehe : 
manufacturing unit will be financially viable. Therefore, many factors must 
be carefully evaluated before embarking on a meng Eaceeemne program. 


a. A Market 


Before considering resources needed for manufacture, it is necessary to 
establish that there will be a continuing demand for the products. When a 
manufacturing enterprise is set up specifically to supply public health 
services, then its market appears reasonably secure, provided government 
funding is dependable. If, however, it is intended to offer products for sale 
in the private sector in a free market society, then keen competition must be 
anticipated and public preference for imported products overcome. 


b. Manpower, Training, and Transfer of Technology 


A nucleus of persons having the basic technical/ professional qualifications 
is necessary to provide competent management. Also, a population must be 
available from which can be drawn persons having the potential to become the 
skilled technicians and semi-skilled operatives who will do the routine work 
of manufacture, filling and packing, etc. In essence, there must be an 
"educational pyramid" with a sufficiently broad base to assure an adequate 
supply of trained individuals. 


For secondary manufacture and packaging, the following professional 
and technical skills and knowledge are required: 


e Pharmaceutical Sciences -- for manufacture and product development ; 
for quality control including chemical, physical, microbiological, and 
possibly pharmacological control. 


e Engineering Sciences -- for maintenance and repair of machinery, plant 
and service installations such as electricity, water, steam, and air 
conditioning; for routine maintenance and minor repairs to instrumentation 
in the plant and in the laboratory. 


e Financial Management ~~ to control/guide in matters pertaining to costs. 


manufacture the following professional expertise would be 


For primar 
f the manufacturing 


needed in addition, depending on the exact nature © 
operations: 


¢ Chemical Engineering -- for design and maintenance of the plants. 


e Organic Chemistry ~~ for manufacture and process development. 
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e Industrial Fermentation -- for routine control of manufacture and 


for process development. 


Depending on the previous experience of the technical and Pronedepen yh 
staff recruited, additional training may be required, This will Ra ee 
the case for new graduates. Nationals with appropriate experience in industry 


overseas might also be recruited. 


The transfer to technology must be considered along with staff training. 
The further training of graduate staff is, in itself, a transfer of technology. 
However, some processes may have to be purchased. The ideal should be to have 
a small facility for pharmaceutical development (developing and testing 
formulations) so that the local production unit can modify formulations for 
secondary manufacture as may be necessitated by differences in the character- 
istics of input materials obtained from different sources. The professional 
and technical staff should be expected to plan and implement tralning courses 
for potential skilled and semi-skilled operatives. 


c. A Site for the Enterprise 
A site must be found having access to the following: 


° Water of suitable quality. Depending on the mineral content of 
the water supply, the cost of treatment to render it Suitable for use 
in the plant boilers and in pharmaceutical manufacture could be high. 
Hence, it is important to evaluate the water supply before final 
selection of a site. 


¢ Power Supply to operate the various instruments needed in the manufac- 
turing process, and to light and possibly regulate the temperature of 
the plant environment. 


e Communications for the convenient transportation of raw and packaging 
input materials and of the finished output products which must be 
transported to depots en route to the consumers. 


a ; bh of manpower for potential skilled, semi-skilled, and general 
abor. 


preferably a non-congested area with a clean atmosphere, perhaps in open 


country or in an area in which only light industries will be permitted 


d. Buildings 


Wate. a rigs state aeeee plant, quality control laboratories 
put materials and finished products 
rag uarant1 
administrative services are needed, These must oe at, aie 
ciation of the operations that are to be carried ou 
manufacturing practices. 
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e. Finance 


Components of the cost of establishi 
: lng a pharmaceutical 
enterprise are: 8 P c manufacturing 


e Site and services. 


¢ Buildings and material facilities for production, quality control, 
warehousing, maintenance services, administrative services, personnel 
services, and transport. 


e Transfer of technology (staff training and purchase of technical 
know-how) . 


9 Working capital. This is a very substantial item of which the invest- 
ment in raw materials is a major component. The cost of raw materials 
is generally high and when these must be imported, the length of time 
between purchase and finally receiving payment for them in their 
processed form will usually be at least eight months. 


4. DETERMINING THE VIABILITY OF LOCAL PRODUCTION 


Let it be assumed that a government, concerned about the cost of medicines 
used in its public health services, wishes to investigate the possibility of 
reducing costs by commencing manufacture of some medicines locally in its own 
plant. The first step is to assess what is entailed in such a venture, what 
it is going to cost, and what are the likely benefits. The essential features 
of such a feasibility study include the following: 


(1) A description of the existing pattern of drug consumption and costs. 
(2) Identification of drugs that represent major components of the total costs 


(3) Selection of drugs for possible inclusion in a local manufacturing 
program and estimation of quantities required. 


(4) Postulation of an annual production program and estimation of the 
material facilities required for that program. 


(5) Estimation of personnel needed for the postulated program and 
the need for additional training. 


(6) Estimation of needed capital investment and running costs. 


ex-factory cost of the products based on capital invest 


(7) Estimation of 3 . 
labor and services, cost of input materials. 


ment, cost of 


(8) Comparison of ex-factory costs and of their foreign exchange components, 
with most favorable import costs. 


(9) Review of constraints and prospects for success. 


(10) Presentation of report and recommendations. 


Figure III.F.2. 


Estimating Required Resources for a Pharmaceutical Plant 


A. EXPECTED PRODUCTION PROGRAM 


e Specify products, dose forms, package sizes, and quantities. 


e Determine convenient batch sizes. 


total ingredient cost, 


e Estimate: e 
e total container cost, 
eo 
-) 


total weight and volume of input materials, 
total weight and volume of output materials. 


B. PRODUCTION FACILITIES AND PERSONNEL REQUIREMENTS 


e Estimate plant capacity needed for each type of product, based on 
postulated production program and batch size. 


e Plan plant layout and estimate space required for manufacture, packaging, 
and ancillary activities, based on production processes and expected 
volume of production. 


e Estimate professional and support personnel needed for the program. 
C. WAREHOUSING AND TRANSPORTATION FACILITIES AND PERSONNEL REQUIREMENTS 
—_— emit AND PERSONNEL REQUIREMENTS 


e Estimate space and material handling equipment needed for warehousing, 
based on annual consumption of raw materials, packaging materials, 
their weights and volumes, and their expected transit time between 
receipt and processing. 


e Estimate space and facilities required for finished goods until they 
leave the factory. 


e Estimate number and Capacity of vehicles needed, based on quantity of 


goods, distance from port, and distance from the various depots to which 
finished goods must be delivered, 


e Estimate professional and Support staff needed. 


D. QUALITY CONTROL FACILITIES AND PERSONNEL REQUIREMENTS 


e Assess the laboratory €quipment and consumable materials needed, based 
on range of products, expected batches of each product, the specifi- 


cations for active and inactive ji 
we ingredients ackagi i 
the finished products. » P §ing materials, and 


e Plan the layout of the laboratory, 


es and estimate the i 
and furnishings required, based on pt Space, fixtures, 


the equipment and intended operations. 


e Estimate the professional and Support personnel needed for the 


program. 


E. MANAGEMENT AND ADMINISTRATIVE SERVICES 


e Assess personnel requirements for: production planning 
’ 


procurement, 

sales/distribution administration, 
transportation, 

personnel services, 

security and cleaning. 


° Assess the office and other space needed for these services/activities, 
their fixtures, and furnishings. 


F. UTILITIES (Power, Water, Steam, Air Conditioning, Effluent Disposal, etc.) 


° Estimate the water and power needs, etc., based on the planned production 
activities, power requirements of plant, heating/cooling requirements, 
clean air control, and general requirements of the administrative 
services offices. 


e Estimate the professional and support personnel needed for maintenance 
and operation of these main services and to provide maintenance and 
repair services to the manufacturing plant, laboratory, etc. 


G. PERSONNEL, FURTHER TRAINING AND TRANSFER OF TECHNOLOGY 


e Considering the already estimated needs for professional personnel, 
assess the various possibilities of recruiting persons having suitable 
basic qualifications, and assess the probable needs for additional 
training and its cost. 


e Assess possible costs for transfer of technology by means other than 
staff training. 


H. FINANCE 


e Assess initial investment and running costs as a basis for arriving at 
an estimated ex-factory cost of finished products. Items to be consid- 


ered are: 


1. Investment in Fixed Assets ~~ site; buildings; major installations 
and services (power, water, air conditioning, etc.); manufacturing 
plant, packaging and warehouse equipment; laboratory equipment; and 
office fixtures, furnishings, and other equipment. 


2. Initial Investments ~~ installation and start-up of plant; training; 
and transfer of technology. 


3, Working Capital -- investment in process materials; and other items. 
4, Running Costs ~~ power and water; salaries and wages; process 
materials; stationery and office materials; telephone, telex, 
ostage; taxes and insurance; and transportation. 


———————————— 


256 Ill. PROCUREMENT 


ch to the estimation of the required resources and feasibility 
of an entire project, and the resultant cost of products ex-factory, 1s 


summarized in Figure III.F.2. The ex-factory cost is the total cost of 
producing a product and includes all expenses incurred until its manufacture 


is complete and it is ready to be shipped from the plant. 


An approa 


The ex-factory cost of an individual product may be estimated quite 


simply. The components of ex-factory cost are the following: 


* cost of input materials (raw materials and packaging materials), 


e costs of manpower, both directly and indirectly concerned with 
the manufacture, 


e interest on capital investment (material assets and working capital), 

e cost of services such as power, water, communications, insurance, etc., 

e depreciation of plant and equipment. 

There are various alternatives for apportioning these costs between the 
different products. The simple methods shown here and in Figure III.F.3. give 
estimates very similar to those obtained by a more complex method, and there 


is no reason to suppose that it is less reliable. 


The total ex-factory costs can be very simply estimated thus: 


Let, a = annual cost of all input materials, 
b = annual total operating cost of factory, 
¢ = ex-factory cost of annual production, 


Then, a2 + © = ¢ 


On average, the ex-factory cost of any individual product can be estimated 
as, for example with Product A, 


Product A input material cost x c/a = ex-factory Product A cost. 


In other words, the product cost of any individual product is taken to be 


proportional to the input raw material cost. Figure III.F.3. provides some 
sample calculations. 


Country Study III.F.1. describes a feasibility study of alternative systems 
for repackaging drugs in one Asian Country. 


a. IMPLEMENTING A PROGRAM FOR LOCAL PRODUCTION 


establish, pharmaceutical manufacture during the past tw 


plating ventur ing 
It 1s among the countries with larger popula- 


made in developing pharmaceutical technology 


Figure III.F.3. 


Estimation of Ex-Factory Cost of Products 


The establishment of a pharmaceutical plant having the following production capacity was proposed: 


tebe 600 million Sachets (oral rehydration salts, etc.) 6 million 
apse 90 million Olntment, 20 g. tubes 2.25 million 
liquids (non-sterile) 257,000 liters 


water for injection, 5 ml. ampules 9 million 


Costs for MATERIAL FACILITIES (capital investment) were estimated as follows: 


land and buildings U.S.$6,440,000 i 
.5. packaging 60 ,000 
transfer of technology ase 1,014,000 material handling (warehousing) 452,000 
office equipment and furnishings 254,000 quality control 440 ,000 
manufacturing equipment for engineering services 40,000 
tablets 1,838,000 transport 254 ,000 
capsules 292 ,000 
liquids, non-sterile 278,000 TOTAL COSTS 
Ointments, non-sterile 184,000 OF MATERIAL FACILITIES U.S.$12,936,000 
sachets 662,000 
ampules 728,000 


The total cost of INPUT MATERIALS was estimated at U.S.$20,726,000. Since adequate stocks of input 
materials must be maintained at all times so that the plant can be properly utilized, additional 
capital is required. This is termed working capital, and, in this instance, was estimated as follows: 
The time taken between opening a letter of credit for the purchase of materials and their eventual 
processing is assumed to be, on average, six months. It is also assumed that after processing, a 
further 2 months will elapse before these goods are sold and payment received. Thus, it was estimated 
that about 70% of the cost of input materials, or U.S.$14,508,000 was tied up as WORKING CAPITAL. 
Additionally, working capital equivalent to 25% of annual costs of labor, services, etc. is needed. 


Annual OPERATING COSTS were estimated as follows: 


depreciation of equipment U.S.$500,000 offices and telephone 160,000 
engineering services and maintenance 420,000 insurance 80,000 
power and water 800 ,000 contingency fund 160 ,000 
laboratories 650,000 SUBTOTAL U.S.$2,770,000 


(not including salaries and wages, or interest on the investment, which vary.) 


The foregoing data is used to estimate the ex-factory cost of 100,000 x 1000's sulphadimidine tablets, 
500 mg., in three different circumstances: 


Plan A: very low salaries and wages totalling U.S.$656,000; finance by an interest free loan 
(service charge of 0.75%). 

Plan B: very low salaries and wages totalling U.S.$656,000; finance by a loan at 12% interest 

Plan C: moderately high salaries and wages totalling U.S.$ 2,624,000; loan at 12% interest 


Plan A Plan B Plan C 
cost of material facilities (from above) U.S.$12,936,000 $12,936,000 $12,936,000 
working capital (for input materials, from above) 14,508,000 14,508,000 14,508,000 
working capital (for operating costs)* 909 ,660 1,731,726 2,238 ,930 
TOTAL CAPITAL U.S.$28,353,660 $29,175,726 $29,682,930 
subtotal annual operating costs UsSs$ 2,770,000 $ 2,770,000 $ 2,770,000 
salaries and wages 656,000 656,000 2,624,000 
interest on investment (0.75% or 12%)* 212,652 3,501 ,088 3,561,952 
TOTAL ANNUAL OPERATING COSTS UsSsS 3,638,652 $ 6,927,188 $ 8,955,952 
total cost of input materials (from above) U.S.$20,726,000 $20,726,000 $20,726,000 
annual operating costs 3,638 ,652 6,927 ,088 8,955,952 
EX-FACTORY COST OF ANNUAL PRODUCTION U.S.$24,364,652 $27,653,088 $29,681,952 
ex-factory cost _ =e colt - 1.176 1.334 1.432 

— = A ey 
input cost U.S.$20,726,000 (in Plans A,B,C) 


Where the cost of input materials for 100,000 x 1000's sulphadimidine tablets, 500 mg., is U.S.$1,505,160, 


the EX-FACTORY cost is estimated as: 
1,769,406, or U.S.$17.69 per 1000 tablets 


2,008,218, or U.S.$20.08 per 1000 tablets 
2,155,558, or U.$.$21.56 per 1000 tablets 


Plan A: u.S.$1,505,160 x 1.176 
Plan B: u.S.$1,505,160 x 1.334 
Plan C: u.$.$1,505,160 x 1.432 


; d with the CIF price available for large 

tes of ex-factory cost should be compare ; 
ke n efficient procurement agency (e.g., U.S.$20.90 per 1000 tablets). The foreign 
f the manufacturing cost was U.S.$15.06 per 1000 tablets. 


These three es 
scale purchases by 4 
exchange component 0 


*obtained by iterative calculation not shown. 
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Feasibility of Alternative Packaging Systems for a Large-Scale 
alenment Pharmaceutical Supply Service:A Study from Asia 


1. PREFACE 


Packaging of pharmaceuticals, especially tablets, has reached a sophisticated state which facilitates 


proper health care by assuring that the correct unit dosage is delivered to the patient rapidly aot 
the minimum of administrative, production, and personnel errors. This paper outlines the present system 


of packaging, presents three alternative systems, and proposes the acquisition of a ouphaiaget:.. pack- 
aging system which affords the patient safe delivery of drugs, more suitably dispensed than in the paper 


envelopes currently used. 


2. PRESENT SYSTEM OF PACKAGING 


Tablets are currently packed in tins of various shapes and sizes ranging from 4 x 4-1/2 x 4-1/2 inches to 
large biscuit tins, and in various quantities ranging from 1,000 units to 10,000 units, and 18,000 in one 
instance. Tablets are dispensed to patients in hospitals and clinics in paper envelopes. Advantages of 
the present system are primarily economical in that the large containers substantially reduce packaging 
and handling costs compared with standard packaging by commercial firms. Disadvantages of the present 
system include the following: 


Dangers of labeling -- Since only one external label is used for a large container, the risk of not 
knowing the identity is high if the label drops off, even though one additional label is packed inside 
the container. When the outer label is lost, the seal must be broken to determine the drug identity 


and this prematurely exposes the drugs to the ravages of the climate. 


a. 


b. Risk in dispensing -- Since tins of 7000 or more tablets are delivered to hospital dispensaries, 
they must be subdivided in various proportions depending upon the out-patient demand. Heavy utiliz- 
ation of tins in the hospital dispensaries increases the chance that external labels and the inside 
label will be lost, thereby creating severe risk of mix-up of tablets at the dispensary. 


c. Poor stability of the tablets in these containers when opened -- Tablets are dried compact unit 
dosages and when exposed to high temperature and humidity, the tablets tend to absorb moisture and 
disintegrate. Furthermore, certain active ingredients are prone to degrade on exposure to high 
moisture content. 


d. Fragmentation of tablets during handling and transport -- Since the tablets are packed in multiples 
of 7000 per tin, the compression of tablet-on-tablet at the bottom is relatively high. This is 
further accentuated when the tablets are subjected to standard transport and handling conditions. 


42, etc. -- completely different from the present mode of packaging 7000 per tin. This means the 


Dispensing of pre-packed tablets also will reduce the workload in the accounting of medicine being 


of tablets as they are not air tight Or water proof; the patient may not be afforded the maximum 
therapeutic efficacy that is so desired and built into the tablets. 


3. ALTERNATIVE METHODS OF PACKAGING 
$$ EALMAGING 


The accompanying table compares four i i 
packaging alternatives, the present i i i i 
tins of various sizes (Alternative A), mechanized sachet pack ; cece Wives: 
reais an mae packaging at the central government medical stores (Alternative C), and 
Pp ging pacerke Page at the 13 regignal tedical Stores around the country (Alternative D) 


Sachet packaging -- Mass packaging in plastic ba 
items such as condoms, or granular products such 
are usually filled by weight. If small potent dr 
is likely to be larger, and the end consumer is i 


nd the electronic incumberances would entail a very high 
pose of packaging economically, For example, a sachet 
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COMPARISON OF PACKAGING ALTERNATIVES 


(Costs based gn 3,000,000 tablets per day in size mil meter diame r) Ls) . 
zes A C3 2 li e 1 te ’ (11 1 


6 mm.), 
during 6 hours per day of actual production time.) 


Present method in 


Sachet Blister Re-packaging at 
tins of various si i B<PACKAGISS ae 
us sizes RORBOG ARS Packaging 13 regional centers 
CHARACTERISTICS OF THE SYSTEM a See ee 
1. Danger of tablet breakage Yes Yes 
during packing and transport me vee 
2. Absolute number of tablets No No 
per package (10% error) (5% er ) be ~ 
ror (no seal, no (count by 
tablet mechanism) we ighing) 
3. Danger of tablet mix-up Yes Yes No y 
. yi es 
during packing. (machine stops when wrong 
size tablet enters) 
4. Danger of tablet mix-up Yes Yes No Yes 
during dispensing (when tin opens) (when sachet (if ‘oe 
is open) drops off) 
5. Absolute identity of No No Yes No 
tablets in pack (if label drops (if sachets (if label 
off) are broken) 
STAFF REQUIRED stops oft) 
1 Lab. Assist, i 
j 1 Dispenser x 13 
6. Operating Personnel l Attendant, + 10 Lab. Assts., 3 Lab.Assts., = 13 Dispensers 
" Dispensers, 30 Attendants 9 Attendants 2 Attendants x 13 
part time) = 26 Attendant 
SPACE REQUIRED = 
P: Machine space 884 sq.ft. 810 sq.ft. 337.5 sqatt. 8 sq.ft./center 
required = 104 sq.ft. 
8. Packing/storage 352. aq.£t. 162 sq.ft. 162 sq.ft. 40 sq.ft./center 


space required 


= 520 sq.ft. 


9. Total operating 1,216 sq.ft./day, 972 sq.ft./day 499.5 sq.ft./day 624 sq. ft./day 
space (7. + 8. above) (height 5 ft.) (height 10 ft.) (height 10 ft.) (height 12 ft.) 
10. Storage space for 6,696 cu.ft./day 45,198 cu.ft/day 36,158.4 cu.ft/day 600 sq.ft. for | wk. 


packed products 


(height 5 ft.) 


(height 12 ft.) 


(height 12 ft.) 


storage at dispen- 


sary (height 12 ft.) 
Total 7,210 cu.ft./ 
week for each center 


(3 million tablets) 


ll. Storage occupancy at 3 sq.ft. 18 sq.ft. 16.7) Ssqakts 22 sq.ft. 

dispensing bench = 
ESTIMATED COSTS 
12. Investment --- U.S.$376,202 U.S.$119,188 uU.S.$46,800 


10 machines 3 machines 13 machines 


(machinery) 


13. Packing cost TABLET A 0.023¢ 0.124¢ 0.116¢ 0.12¢ 
per 21 
tablets TABLET B 0.087¢ 0.264¢ 0.38¢ 6.2¢ 
TABLET C 0.097¢ 0.264¢ 0.38¢ 0.28¢ 
14. Cost of packaging $81.60 $377.20 $542.80 $22/day of 230,769 
material for 3 for tins average for sachets at for blister at tablets at each of 
million tab/day out on 0.097¢/ 0.264¢ each for 0.38¢ for 13 centers. Total 
(assume Tablet C) 21 tablets 21 tabs 21 tabs = $265.60 in all 
centers plus Col. A. 
b as 143 x $2 = $286 143 x $1.20 = Propose using old IV 
sili: lapel $171.60 boxes, free of cost 
16. Total running cost in $81.60 $663.20 $714.40 ees aa 
packaging 3,000,000 center = $ ¢ 
tab/day (14. + 15.) 
17. Cost estimate for staff $1,992 $33,360 $10,008 TS ee = 
(see 6.) per year , 
18. Total Annual Operating $21,603 $192,513 $181,478 $131,550 
Cost © (excluding part-time Disp.) 
$21,603 $568,715 $330 ,666 $178,350 


Capital Cost on Machinery 
and Operating Cost for 
First Year (Items 12. + 18.) 


19. 


Storage space at dispensing bench based on 75 prescriptions per hour at average of 3 types of tablets per prescription. 


Based on 3 million tablets per day in containers of 1000 sachets or blisters each (142.8 cartons for 3 million tablets). 
as 


3 million tablets per day, 240 days per year, based on full 8 hour working day. (Item 


annual cost for packing ; 
rigs cost of machinery, 1s excluded). 


16 x 240 + Item 17; Item 12, 
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i riented 
During transport and storage, some breakages will be encountered as the tablets ery yanpersy ¢ phe 
in the pack, especially with the larger tablets. The end users face the problems re) aeeeeneet cs 
contamination as soon as they use one of the 2] tablets in the sachets by breaking open the . 


there are sachet machines with an output of 100, 200, or 
the tablet feeding. A double electronic weigher can cope 


The total machinery investment for the sachet machine in 
Therefore, it is not advisable to 


But machinery is the biggest problem. No doubt 
even 400 sachets per minute, but the problem is 
with about 40 sachets/minute of 21 per sachet. 
comparison to the blister packaging one would be four times higher. 
propose that tablets be packed by sachet methods. 


Blister packaging -- In blister packaging the individual tablets are encased in the plastic mold and are 
heat sealed by rolling a preprinted aluminum foil over the mold. In this case the use of the electronic 


weighing machine is obviated as the tablets are guided down the hopper on to the mold and sealed in a 


simultaneous on-line process. The laminate is in continuous strips and can be segregated into aggregate 


multiples of 21, 42, 96, or more tablets per pack. 


It can be seen that for blister packing, the initial equipment and operating costs are half of that for 
The sachets will occupy double the storage area in the laboratory compared to the 


sachet packing. / , 
Finally ten operators will be required to man the sachet machines against three for 


blister packaging. 
the blister packaging machinery. 


To package 3 million tablets of various sizes in 6 hours by the blister packaging method, 3 machines will 
be required at the price of U.S.$119,188 while the space occupied by the machines is 25 sq.m. compared to 
the use of ten sachet packaging machines at the cost of U.S.$376,202 and occupying an area of 90 sq.m. 


Packaging at the regional level -- An alternative to the major capital expenditures for sachet or 
blister packaging is the use of an electric tablet counting machine with a heat sealer at each of 13 


regional stores. 


The cheapest tablet counting machine to count to 100 tablets per pack costs about U.S.$2,800. This 
machine can count any number of tablets per pack on a see-saw channel. That is, a counted number of 
tablets will be continuously delivered by the machine and see-saw channelled out of both sides of the 
machine -- something like the coin-counting machine at the bank. The biggest problem with this machine 
is the speed of the operator. The slow operator will give a low output while a fast worker will give 
between 5 to 6 packs per minute of operation subject to the maximum of 100 tablets. 


The packaging material would be PVC (poly-vinyl-chloride) bags sealed with a heat-sealing machine. The 
use of PVC in packing medical products like tablets has led to some adverse reports on the keeping quali- 
ties of the tablets. 


The capital costs would be U.S.$2,800 for each electric tablet counting machine and $800 for each PVC 
sealing machine for a total of $3,600 per center. From the accompanying table it may be noted that 
while the initial outlay is a little lower, the staff implications are much larger, and the potential 
for dispensing and packing errors still exists. 


4. CONCLUSION AND PROPOSALS 
SS eee Vom 


tablets woudd serve the greater interest of and render better health care to the public; the tablets are 
individually sealed and the patients are afforded the maximum security, safety, and efficacy of the drug 
when they are supplied through the government hospital dispensaries, However, there is a constraint in 
that larger storage areas are required for tablets packed in blisters. Assuming that the packaging 
machineries will take 18 months to be functional, then storage constraints at the Central Store level ma 
not be so severe if the Regional Store is operative a short while after. In addition, constraints pldeas 


by storage requirements in the dispensar i i 
_stc y areas might present proble i 
building programmes are curtailed. i ‘ j to veal een 


If blister packing is to be adopted, the following would be required: 


1. U.S.$119,188 for machinery 
2. 3 Laboratory Assistants 


3. 9 Laboratory Attendants ( ) 
1975 
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in the i 
. a. public sectors. For example, India and Turkey are virtually 
Fiat fae, es secondary manufacture and have established some 
ure, Ountries that produce a hi 
: : gh proportion of their con- 
sumption include Burma, Egypt, Indonesia, and Thailand. Local production a 


be a cannot be measured in terms of volume of production relative 
: emand alone; quality of the products must also be considered. (Moreover 
it should be recognized that "demand" is not synonymous with "need".) It ian 


Country Study III. F.2. 
Pharmaceutical Production in Selected Countries 
Southern Asia -- A company established about 25 years ago as an overseas subsidiary, but since nationalized 


and operating as a government factory. It has a total staff of over 2000 and produces a wide range of 
medicines. Much of its equipment is antiquated due to lack of foreign exchange to replace it 
Nevertheless, this factory has an impressive output due to the perseverance of its ensimsering and pharma- 
ceutical staff working under very difficult conditions. 


Western Asia -- A production unit established in the early 1970's to provide a range of about 50 drugs for 
use in government hospitals, and having a total staff of perhaps 30 or 40. Despite lack of financial 
constraints, there was inadequate know-how, no in-house laboratory control, and lack of appreciation of 
the code of good manufacturing practices. It is understood that the situation has improved much in 


recent years. 


Southern Asia -- A production unit set up in the early 1970's to provide a small range of drugs for use in 
government health establishments, and having a total staff of perhaps 20 to 30 persons. The unit had come 
into being (as part of a government department) several years before any serious feasibility study was 
undertaken. Despite the conscientious efforts of its management, this small unit continued to make an 
almost negligible contribution to the nation's needs due to problems beyond the control of management. 
These difficulties included lack of raw materials due to insufficient allocation of foreign exchange, and 
lack of continuity of professional/technical middle management due to poor remuneration offered within the 
rigid limits imposed by a government department's regulations. An eventual feasibility study revealed 
that the scale of operations originally envisaged was hopelessly inadequate. The constraints imposed by 
the unit's constitution as part of a government department were brought to light, thus opening the way for 


a reappraisal of the whole venture. 


enterprise in the 1960's and now employing about 2000 


Eastern Mediterranean -- A company set up as a public 
lity control and development department. It supplies 


persons. This company appears to have a competent qua 
medicines to both private and public sectors. Although the country has had considerable economic difficul- 


ties, the contribution that a healthy pharmaceutical industry can make is recognized by the government and 
so the company does not face undue difficulties in obtaining the foreign exchange needed for maintaining 


and upgrading its manufacturing and control facilities. 


he early 1970's for the manufacture of antibiotics by fermen- 
t greater than current international prices. However, this 
re prohibited. From the national economy point of view 
The country has developed substantial 


Eastern Mediterranean -- A company set up in t 
tation. It is producing tetracycline at a cos 
industry is protected, as imports of tetracycline a 
this project is a success due to the saving of foreign exchange. 
expertise and further fermentation projects are under consideration. 


roducts purchased in bulk for use in hospital 


Europe -- A unit established to repack pharmaceutical p : ho 
urers were generally packed in quantities of 500 or 


services. Tablets and capsules available from manufact 
more and not ideal for the needs of the hospital services. The unit repacks a range of about 80 tablets/ 


capsules, generally in 50's. They are repacked in "Securitainers” (polypropylene cylindrical containers 
Packing is standardized on only three sizes, 26 x 52 mm., 35 x 52 mm., and 


having a tamperproof cap). . ES 
35 x 84 mm. The unit employs 3 par s supervised by one pharmacy technician. It has an 


out put of about 500,000 packs per year. 
costs including labor, 

per pack. However, qua 
costs are high and amoun 


t-time workers and 1 
Container costs range from U.S. $0.05 to $0.10 each. Overall 
container, labels, boxes for packing, and depreciation are estimated at about $0.13 


lity control services of the hospital service laboratory are not charged. Labor 


t to about $0.04 per container. 


262 Ill. PROCUREMENT 


apparent that there are great differences between manufacturers acphe 
understanding and application of the code of good manufacturing “a St s6aRs 
Some examples of the varying standards of achievement are ee aa y 
Study III.F.2. and a detailed study 1s given in Country Study Se. 5 


Before a country embarks on a production program, it must first establish 
that the quantitative need is sufficient to justify local production and that 
circumstances are such that local production can be economically viable. The 


major steps in this evaluation are as follows: 


(1) A preliminary assessment carried out by a pharmacist having experience 
in production and quality control would quickly establish whether 
the potential scale of manufacture was sufficient to justify a more 
detailed and considerably more expensive study. 


(2) If the more detailed study is found to be justifiable, then a feasi- 
bility study team should be appointed to conduct an analysis such as 
the one suggested earlier. The team might include persons qualified and 
experienced in the following fields: 


e Medicine or pharmacy -- To study the prevalent disease patterns 
and assess the true needs for drugs and prepare a quantitative 
list of major drugs that might be considered for manufacture. 


e Pharmaceutical manufacture and quality control -- To assess which 
of the drugs listed might be manufactured, and the equipment and 
personnel needed for manufacture, quality control, and all 
Supporting services in a manufacturing unit. 


e Engineering/construction -- To assess costs of providing the land, 
buildings, and services. 


e Economics -- To assess the economic viability of the proposal. 


If the team's conclusion is that local production is feasible, then it 
Should indicate in its report the possible routes to implementation. 


(3) The next logical step is to establish the means of transfer of technology 
The possibilities include: 


(a) manufacture of products under license, 


(b) joint ventures, between the government of a local company and the 
overseas company, 


(c) management contracts whereby an overseas com 


pany agrees to provide 
the technical know-how and management skills ; 


(d) development of skills through overseas training. 


tes 18 worthy of consideration: some 


Country Study I/I.F.3. 


Government Production in Southeast Asia 


In one Southeast Asian country, pharmaceutical production has had a long histor 
and production were carried out in 18 different facilities, from old garages gia warehouses; i 

1964 new facilities were opened to replace all 18. The new Production Unit was equipped with ace 
manufacturing machinery for injectables, tablets, and galenicals. Since 1964 almost U.S.$1.5 milli h 
been invested in additional equipment. These facilities, coupled with highly trained peracumet: se e 


Prior to 1964, supply 


a. Products and Capacity -- The Unit operates near capacity on all lines and frequently runs overtime and on 
holidays. Its products fall into the following categories: 


a. Injectables -- 67 different single-dose ampules, multidose vials, and 1/2-liter I.V. bottles. 

b. Tablets -- 43 types produced, accounting for 80% of the government's tablet requirements. Tablets 
requiring critical quality control are avoided (e.g., digoxin and most antibiotics), as are low- 
volume items. : 

c. Galenicals -- 103 antiseptics, syrups, tinctures, ointments, etc. 


During the 14 years the Production Unit has existed, the numbers of ampules and tablets produced have 
quadrupled, the production of intravenous fluids has increased 40-fold, and the quantity of galenicals 
produced has more than tripled. 


2. Local Formulations -- Several of the products produced are based on local formulations developed to suit 
local needs or to utilize local products. For example, several of the injections use locally produced 
coconut oil as a base. A locally prepared sulpha injection for treating leprosy is not available 
elsewhere and is occasionally requested abroad. 


3. Production Costs -- Although production costs are not routinely calculated in the manner of standard 
industrial practice, the head of the Unit recently prepared a cost comparison which provides a fairly 
complete picture of the actual costs. For the same quantity of the same items, commercial list prices 
are about 8 times higher than government production costs. Assuming that these goods could be purchased 
by tender for 50% of the commercial price, the net savings attributable to government production is 
about 75% of the estimated tender cost. 


This substantial savings over the commercial cost is due to the absence of land taxes, low domestic 
wages, the absence of import taxes on raw materials (which reach 25% on imported preparations), greatly 
simplified packaging, packaging in huge bulk (up to 18,000 tablets per tin), and the absence of payments 
for research, marketing, and return to investors. 


4. Staffing -- The plant is headed by a well-trained experienced pharmacist, and each of the production 
divisions is headed by pharmacists specialized in industrial pharmacy. The plant operates its own 
3-year training course for pharmaceutical production laboratory assistants, which includes basic 
pharmaceutical sciences, physical pharmacy, chemical pharmacy, biological pharmacy, pharmaceutical 
manufacturing technology, and practical experience in each of the three production units and the 


analytical control laboratory. 


5. Efficiency -- The low production costs are one measure of the production efficiency of the plant. 


Another indication is that the yield on raw materials is over 95%. Several factors appear to account 


for the plant's efficiency: 


a. Labor practices are similar to the commercial sector with regard to holidays and working hours, 


unlike government production plants in some countries. 
b. At the level of unskilled laborers, management has a free hand to recruit and sack. 
security law which makes the sacking of an ineffective laborer difficult. - 
The staff at the civil service level is generally well qualified. On-the-job training for the 
supervisory personnel is a rigorous three-year program. 
d. Although the plant does not have an industrial engineer, the 
yarious industrial management techniques for improving efficiency. 
The present physical plant is relatively well-designed and well-equip 


There is no job 


the present staff has been exposed to 


e ped for modern production needs. 
own analytical control laboratory which is 
ndependent from the Production Unit. It reports only to the director of the complex. 
of the laboratory is intended to assure that the laboratory has quality 
d that consideration of production efficiency and loss of materials 

n of the QC reports. The production facility has had no instances 
ble to substandard quality of its products (1978). 


6. Quality Control -- The production complex maintains its 
- Quality Control 


administratively i 
The administrative independence 

control as its only incentive an 
does not influence the interpretatio 
of serious adverse effects attributa 
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idin 
home markets but, not being major exporters, do not fear that prov g 


assistance will also generate competition. 


Constraints and Prospects for Success 


The foregoing examples show what the project can hope to sche do 

t give any indication as to whether it will work in practice. or , 
4 irement is an enthusiastic and competent managerial and technica 
oe comtataeee of employment must be such that staff remain enthusiastic : 
ale =f happy to remain with the organization, thus providing Fhe SORbemerey re) 
upper and middle management that is essential for the smooth running o ; 
operations. It follows that there must be a realistic salary a S 7s 
the organization must be constituted in such a way that realistic salaries c : 
be paid. It is an unfortunate fact that units set up as government departments 
often fail to meet these requirements through the rigidity of salary scales. 


The importance of strong quality control management cannot be overempha- 


sized. Without this the enterprise will rapidly be discredited and its errors 


exaggerated. 


In conclusion, success can be achieved, but only through very careful 
planning and execution of the project. 


SUMMARY 


Pharmaceutical manufacture falls into three categories: 
(1) Primary production of medicinal substance and ancillary substances, 
(2) Secondary production of pharmaceutical dosage forms, 
(3) Packaging from bulk sources into dosage forms to protect against 
deterioration and possibly pilferage, and to encourage patient 
compliance with dosage requirements. 


Secondary manufacture and subsequent packaging of products seems to be the 
most likely basis for a Successful project in most countries, 


Potential benefits of local Production include: 
e Savings On overall cost of drugs to national health services, 
° Savings on foreign exchange to the nation, 
© Quality assurance may be facilitated, 
e Continuity of Supplies may be facilitated, 
* Employment is created in the pharmaceutical manufacturing enterprise 
itself as well as in ancillary industries. 


The above are potential NOT guaranteed benefits, 
~All bbe htiadacded 


Quality in local Production must be assured in an 


enterprise to: (1) protect the consumer and (2) protect the re 
the manufacturer, If the reputation igs harmed , 


project is endangered, Quality assurance ma 


putation of 
then the success of the 
y be facilitated by: 
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» ee overambitious production projects at too early a stage, 
e Rea istic phasing of the development of the production program, 
e Institution of a strong quality control system. 


Prerequisites for success include: 
e A sufficiently large market/need for the products, 


. Personnel with skills in pharmaceutical production and quality con- 
trol, engineering, accounting, and general management. 


Elements of a study of the feasibility of local pharmaceutical production 
inc lude: 
(1) Assessment of which drugs are needed in sufficient quantity to 
warrant consideration of local manufacture, 
(2) Postulation of an annual production program, 
(3) Estimation of material facilities needed for manufacture, quality 
control, warehousing, engineering maintenance, and general services, 
(4) Estimation of personnel required for production and quality control, 
as well as for general administration, office services, security, 
housekeeping, and personnel services, 
(5) Estimation of ex-factory costs of finished products. 


Success is most likely with: 
e An enthusiastic and competent technical, professional, and management 
organization, 
A realistic salary structure to sustain enthusiasm and competence, 
A strong quality control system/management to safeguard the 
reputation of the manufacturing venture. 
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Appendix III.F.1. 


Sources of Technical Assistance for Local Production 


The following list of potential sources of pharmaceutical production 
advice should not be considered to be all-inclusive, nor should it be taken as 
an endorsement. Potential advisors contacted through this or any other 
listing should be evaluated on an individual basis according to the needs of 
the program and references from related past projects. 


a. International Assistance Agencies 


UN IDO 
United Nations Industrial Development Organization 
Pharmaceutical Industries Unit 
Chemical Industries Section 
Industrial Operations Division 
Vienna International Centre 
P.O. Box 300, A-1400 
Vienna, Austria 
CABLE: UNIDO, VIENNA 


Actively promoting local production of pharmaceuticals through meetings 
and publications. Source for technical advice. Has arranged tours of 
existing facilities, training programs, and technical consultants. 


WHO 
World Health Organization 
Drug Policies and Management 
1211 - Geneva 27, Switzerland 
CABLE: UNISANTE, GENEVA 


Will arrange some fellowships and other training opportunities for 
pharmaceutical personnel. Can assist in locating technical consultants 
with expertise in specific areas. Developing plans for basic pharmaceu- 


tical plants. 


UNDP 
United Nations Development Programme 


Division of Information 
One United Nations Plaza 
New York, N.Y. 10017 
CABLE: UNDEVPRO, NEW YORK 


Contributes money towards development of technology; may subsidize the 


purchase of equipment and provide technical consultants. 
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UNCTAD 
United Nations Conference on Trade and Development 


Technology Division 

Palais des Nations 

1211 - Geneva 10, Switzerland 
CABLE: UNATIONS, GENEVA 


Involved in transfer-of-technology issues, has informed governments about 
changes in regulation affecting international trade; assists governments 
with procurement. Has developed a case study of the pharmaceutical 


industry. 


UNITAR ; ie 
United Nations Institute for Training and Research 


United Nations 


New York, N.Y. 10017 
CABLE: UNATIONS, NEW YORK 


Conducts seminars in procurement and warehousing, though not specific to 
pharmaceuticals. 


UNCTNC 
United Nations Centre on Transnational Corporations 
605 Third Avenue 
New York, N.Y. 10017 
CABLE: UNATIONS, NEW YORK 


Engaged primarily in research and dissemination of information on laws 
and regulations affecting transnational corporations and developing 
countries. Can advise LDC governments to improve their capabilities in 


negotiating with corporations on transfer-of-technology issues. Has done 
pharmaceutical study. 


b. Industrial Consultants 
ee VONSULCants 


Crown Agents for Overseas Governments and Administrations 
4 Millbank Westminster 


London SWIP 3JD, England 
CABLE: CROWN LONDON Swl 
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International Dispensary Association 
P.O. Box 3098 

1003 AB Amsterdam, The Netherlands 
CABLE: IDAHQ 


Responds to requests for assistance from developing countries, as well as 
from development Organizations and donor agencies. Services have included 
feasibility studies, assistance in the procurement of pharmaceutical raw 
materials, transportation of pharmaceuticals and raw materials, support 
of initiatives for the improvement of distribution systems, and informa- 
tion services. 


Pharmaceutical Production Consultancy 
49 Frederick Road 

Edgbaston 

Birmingham B15 1HN, England 

CABLE: HEWTEKT, BIRMINGHAM 


Services include feasibility studies for local manufacture of pharmaceuticals, 
site selection, planning and design of facilities, quality control, 

staffing, management, and start-up, with special attention to tailoring 
programs to individual circumstances. Individual members of the Consultancy 
have much experience in the design and establishment of laboratories and 
manufacturing facilities in developing countries. 


G. Quality Control, Plant Management, Production Staff Training, and 
Other Consultants 


Arthur G. McKee & Company 
10 South Riverside Plaza 
Chicago, Illinois 60606 
U.S.A. 


Provides engineering and construction services for pharmaceutical indus- 
tries - in particular, feasibility studies (site evaluation and capital 
cost estimates), process design, engineering, construction, and plant 


start-up assistance. 


The Battles Co., Inc. 

64 Grant Avenue 

Carteret, New Jersey 07008 
U.S.A. 


all firm active in the pharmaceutical field outside the U.S.A. Services 


of raw materials and equipment, plant construction, 
packaging, and licensing and patent negotia- 


Sm 
include the procurement 
uality control development, 
ei bie’ Has undertaken projects through UNIDO. 


270 Ill. PROCUREMENT 


Dr. J.G. Davis and Partners 
52 London Road 
Reading, Berks RG1, 5AS 


England 
Consultant bacteriologist and chemists, with expertise in quality control 
testing of pharmaceutical products. 


Harold A. Frediani 
R.D. 4 
Cazenovia, New York 13035 


U.S.A. VA 


Consultant (and associates) with experience in all phases of pharmaceutical 
production, quality assurance, automated and instrumental analytical 
methods, pilot plant operations, record-keeping, labels, package inserts; 
has developed an illustrated lecture series entitled "Sterile Operations 

in the Pharmaceutical Industry", designed to properly orient personnel 
involved in the development and production of injectable pharmaceuticals. 


Indian Drugs and Pharmaceuticals Limited 
N 12, NDSE, Part I 

New Delhi 49, India 

CABLE: INDRAPHARM 


Consulting capability in drugs and pharmaceutical manufacture, training, 
and quality control. 


Institute of Drug Technology Limited 
381 Royal Parade 
Parkville 


Victoria, Australia 3052 


Manufactures raw material drugs, also dosage forms and allied products: 
coated enzymes; antibiotics; conducting and sonic gels; flavored and 

un flavored Suspensions; steroid ointments of high bioavailability; wide 
variety of tablet formulations, especially effervescent Products. These 
are commercially available within Australia and internationally. IDT can 
also provide Stability studies and registration document ation. Services 


Intercon Research Associates Ltd. 
1219 Howard Street 


Evanston, Illinois 60202 
U.S.A. 


Experienced in the transf 
turing sector, able to assist | 
upgrading, and diversifying thei 
aspects of establishing a manuf 
venture, 
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itson Laboratories 

oad No. 22 

agle Industrial Estate 
hana 400604 

ombay, India 


Consulting capability in bulk drugs process development, manufacture 
cost reduction and improvement, and pilot plant operations. 


Washington Reference Laboratory, Inc. 
2614 Pittman Drive 

Silver Spring, Maryland 20910 

U.S.A. 


Non-profit regional reference laboratory with expertise in pharmaceutical 
control. Has established laboratories and trained personnel in several 
countries. Developed the first hospital unit-dose packaging service in 
the world. 


Roger Williams 

Technical and Economic Services, Inc. 
34 Washington Road 

P.O. Box 426 

Princeton, New Jersey 08540 

U.S.A. 


Consulting capability in the following areas: procurement of raw materials, 
quality control, packaging, licensing, and patent negotiations. Staff 
available for working in Latin America, South Africa, and Australia. 


University of the Philippines System 
Philippine Executive Academy 
Padre Faura, Manila, Philippines 


Consulting capability in organization development and management studies, 
including systems.and procedures. 
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SUMMARY 


REFERENCES 


Introduction to the Distribution Cycle 


Once the entire procurement cycle has been completed and the supplies 
ave arrived in the country or are ready for delivery from a local supplier 
the distribution network begins its work. Within the distribution cycle fall 
all of the activities required to receive drugs from the supplier and to move 
them safely, securely, and expeditiously to the many points in the health care 
System at which the drugs will be dispensed to patients. 


The distribution network often develops in a somewhat haphazard, unplanned 
way. Storage points are determined by availability and historical exigencies 
rather than by considerations of distribution efficiency. Record-keeping ay 
inventory control may be minimal or non-existent. Where record-keeping 
systems exist, they often vary from institution to institution, making it 
difficult to collect consistent information with which to forecast drug needs. 
Transport of drugs from central facilities to peripheral dispensing points is 
sometimes extremely difficult because of the limited availability of railways, 
roads, vehicles, or other needed conveyances. The effects of these limitations 
are magnified when a large proportion of the available transportation resources 
are used for "emergency" deliveries necessitated by stockouts resulting from 
inadequate inventory planning and poor delivery scheduling. 


Whether a distribution system already exists or one needs to be established 
as part of a new program, systematic planning 1s essential for the efficient 
use of invariably limited storage, transportation, and human resources. The 
key elements in the design of a new system or re-design of an old system are 
the storage points, the modes of transportation, the information system, and 
the materials handling procedures. 


Figure IV.A.1. shows the flow of drugs and information in a typical drug 
supply system. Where commercial drug supply systems exist in parallel with 
public health supply systems, interaction between the two systems may occur at 
any level. Often procurement for the public program occurs only at the 
national level; distribution to regional, district, and community facilities 
is then run entirely by the public health program. In other areas, procurement 
from commercial sources (pharmacies, shops, etc.) occurs at all levels in the 
system. In still other programs, procurement contracts are negotiated at the 
national level, but distribution to hospitals and major health centers is done 


directly by the suppliers. 


For completeness, the following four chapters describe distribution 
activities as if all were under the direction of a central drug supply program. 
Obviously this 1s not commonly the case, and it should not be assumed that a 
centralized distribution system is always preferable. Nevertheless, the major 
distribution activities, as described, should be understood by anyone involved 


in the drug supply process. 


ent Guide IV.A. provides an informal self-assessment of distribution 
It is intended to help provide an understanding of the structure 
distribution activities. 


Assessm 
activities. 
and operation of existing 


Figure IV.A.1. 


Typical Public Drug Distribution System 


Levels Private Sector Public Sector 


Inter- Multinational International 
national Manufacturers Assistance Agencies 


National Government 
Supply Services 
¢ Procurement Unit 

Local ¢ Import Unit 


Wholesalers ¢ Inventory Control Unit 
¢ Finance Unit 
e 


Medical Stores 


Regional 
, Regions 
¢ Medical Stores 
© Hospitals 
District ao 
Districts 
¢ Medical Stores 
* Hospitals 
Shops, ° Health Centers 
Pharmacies 
Community 


Key 
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ASSESSMENT GUIDE IV.A. 
Evaluating the Distribution system 


° How often are there stockouts (shortages) at the central warehouse? At 
regional stores? At individual peripheral points? 


e@ What percent of dated products exceed their expiration date before being 
consumed? Are there procedures to minimize these losses? 


e What are the stock levels at each point in the System? Are these high, 
low? What are the holding costs associated with this inventory? Do 
stock levels vary from one part of the country to another? From dry 
season to rainy season? 


@ What percent of deliveries are routine (weekly, monthly, quarterly, etc.) 
and what percent are "emergency" deliveries? Are limited transportation 
resources being used unnecessarily for "emergency" deliveries? 


@ How is the system arranged? How many levels in the distribution system 
are there? How far apart in time and distance are the levels of the 
system? 


e What kinds of transportation are used? Are these modes of transportation 
mandated by government policy or arrangement? What alternatives are 
available? What does transportation cost? Is transportation wasted on 
dead backhauls (returning empty from a delivery)? 


l. ACTIVITIES IN THE DISTRIBUTION CYCLE 


In an on-going public health program, distribution is a cyclic process in 
which the same sequence of activities occurs repeatedly to provide a steady 
supply of drugs to hospitals, health centers, and community health workers. 
The major activities of the distribution cycle, which are described in detail 
in the following chapters, are summarized in Figure IV.A.2. Briefly, these 
activities include the following: 


(1) Drug Procurement (Section III.) -- The distribution cycle intersects 
the procurement cycle at the point at which drugs have been acquired and 
have arrived at a port or are available for delivery to the public health 


program. 


(2) Port-Clearing (Chapter IV.C.) -- Unless drugs are supplied from local 
warehouses or the importation process is handled entirely by local agents, 
is the first step in making drugs available for distribution. 


port-c learing 
It involves identifying shipments as soon as they arrive in port, processing 


all importation documents, completing any customs requirements, assur ing 
proper storage of drugs until they are removed from the port, surveying the 


Figure IV.A.2 


The Distribution Cycle 


ai 
ST 7 
Port ael 


Clearing _ 


My 
UG 2 


Consumption 


Reporting 


Dispensing 
to Patients se / 


a Inventory 
&, Control 
vz ; = Ock RES ea 


—— 
a 
) 
-. 
KS Requisition of 


IV.A. Introduction 279 


shipment for signs of damage, 


and i 
been cleared. collecting the drugs as soon as they have 


(3) Receipt and Inspection (Chapter IV.D.) -- When drugs are first delivered 
from the port or directly from a Supplier to the warehouse they must be kept 
separate from the other stock until the warehouse staff bea performed a : 
complete formal inspection of the shipment. Standard inspection procedures 
should uncover any damages and assure that the Supplier has fulfilled the 
contract in terms of quantity, packaging, labeling, type of drug, dosage 
form, and any special requirements. Prompt, accurate shipment inspection is 
essential if all legitimate insurance claims are to be made and if suppliers 
are to be held to their contracts. 


(4) Inventory Control (Chapter IV.B.) -- The establishment and maintenance 
of effective inventory records and procedures is the basis for coordinating 
the flow of drugs through the distribution System. Record-keeping should be 
detailed enough to provide an "audit trail" for government officials, donor 
agencies, or managers of the drug Supply system to trace the flow of drugs and 
funds through the system. The inventory control System 1s also the basis for 
requisitioning and issuing drugs, for financial accounting, and for preparing 
consumption reports necessary for future procurement. An inventory control 
system should exist at all levels in the health program, but the type of 
system should be adapted to the training and needs of personnel at each 
level. 


(5) Storage (Chapter IV.D.) -- Storage facilities range from large, 
sometimes mechanized warehouses at the national level to small wooden boxes 
sitting in health centers or carried by community health workers. Proper 
organization and maintenance of storage facilities ensures that drug quality 
is maintained, theft is minimized, and drugs are efficiently issued to other 
facilities or dispensed to patients. 


(6) Requisition of Supplies (Chapter IV.B.) -- Forms and procedures for 
requisitioning supplies from storage facilities are part of the information 
system. The exact forms and procedures may vary from country to country and 
from one level to another within the same country, but in every instance they 
should serve to expedite, rather than hinder, the distribution process. 
Arrangements for requisitioning supplies should also facilitate inventory 
control, provide an audit trail for tracing the flow of drugs, contribute to 
financial accounting where necessary, and supply a listing of drugs issued 
which can be used to assure that drugs are not lost in transit. 


(7) Delivery (Chapter IV.E.) -- Within the country, drugs may be trans- 
ported by air, by sea, by railroad, or by a variety of vehicles. Punctual and 
economic transport of supplies requires that distribution managers select 
the modes of transportation carefully and schedule deliveries realistically, 
but systematically. Vehicle breakdowns, stockouts of repair parts, seasonal 
yariations in access routes, safety along specific supply lines, and other 
local factors are all included in the planning process. 


(8) Dispensing to Patients (Section V.) -- The distribution process 
ae LAL . . 
achieves its ultimate purpose when drugs reach hospital wards, outpatient 
clinics, health centers, or community health workers, and are appropriately 


prescribed and dispensed to the patients. 


280 =IV. DISTRIBUTION 


hapter IV.B.) -- The closing link in the 

f consumption information back up the distribu- 
ible for procurement. If adequate inventory 

the generation of consumption reports should 


(9) Consumption Reporting (C 
distribution chain is the flow o 
tion system to the offices respons 
and requisition records are kept, 


be an easy process. 


2 DESIGNING OR RE-DESIGNING A DISTRIBUTION NETWORK 
e ee eS 


Designing a new distribution system or substantially re-designing an 
existing distribution network requires a step-by-step planning process, as 
described in Chapter I.C. The significant design characteristics for a 
distribution network (see Figure IV.A.3.) are considered in detail in 
subsequent chapters and will be mentioned only briefly at this point. 


a. Basic System Design Characteristics 


Basic characteristics of a distribution system include the degree of 
centralization, the number of levels in the system, and the geographic or 
population coverage. In a decentralized system, supplies are delivered to 
regional, district, or local warehouses and pharmacies; management of the 
deliveries may also be decentralized, or it may involve a central office which 
simply oversees the process. The levels of a distribution network refer to 
the number of points or layers at which stock is kept. A system which receives, 
stores, and issues drugs from a central medical store, regional warehouses, 
district hospitals, and health centers would be a four-level System. The 
number of levels in the system is an important determinant of the total cost 
of operating the distribution system as well as the efficiency with which 
drugs are delivered. 


Geographic and population coverage refers to the area and people served 
by the system. Pilot programs often serve only one region and require a 
different degree of organization than do national programs. The system may 
also be restricted by government or donor policy to serving only specific 
sub-populations such as mothers and children. 


b. Information System 
Se CEM 


Re ae fie eke 1S important for the coordination of the distribution 
: cath a tot System Consiats Gf agate of decane used to record 


inventory levels, receipt and is 
sue of drugs, and drug cons 
includes the procedures which govern the ude 6 , Saad tne Hee 


information up and down the distribution network 


It is relatively easy to ima 
through the supply pipeline from 
district stores and, finally, 
health workers. It is far mor 
complementary flo 
distribution. 


8ine and follow the one-way flow of drugs 
the central medical store to regional or 
to the hospitals, health centers, and village 
erstand and follow the 
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Distribution Network Design Characteristics 


Geographic or Population Coverage 
System Design Centralized or Decentralized 


Number of Levels 


Inventory Control 

: Requisition Forms and Procedures 
Information System 
Consumption Reporting 


Information Flow 


Selection of Sites 
Facility Design 

Storage ; ‘ 
Materials Handling Systems 


Stock Selection 


Selection/Acquisition of Conveyances 


Maintenance of Vehicles 
Deliver 
z Routing Deliveries 


M\ MM 


Scheduling Deliveries 


In the preceding chapters on procurement and in the following chapters 
on distribution, numerous forms, records, and reports are mentioned. These 
documents are the fabric of the supply information system. To clarify the 
structure of this information system, the names, purposes, sources, and flow of 
these documents are summarized in Figures IV.A.4. and IV.A.5. The reader 1s 
encouraged to keep these figures in mind and refer to them when new forms, 


records, or reports are mentioned. 


Forms are documents which move from one unit to another, carrying 
specific information about drug needs, shipments, movement of drugs, and 
similar subjects. Copies of forms are filed at agli iecaheee the 
distribution network and, thereby, help to form the ‘audit trail" for . 
tracing the flow of drugs and funds. Records are maintained i. aed Pe 
ledgers, or in folders to record specific information for use by ts 
unit. Reports are prepared quarterly, semiannually, and/or as etre 
summarize drug consumption and expenditures. Individual hea t . < cc 
report to district offices, which report to regional offices, which, 
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Flow of Documents in a Basic Distribution Information System 
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Forms and Records for a Basic Distribution Information System 


DOCUMENT -- Description 


FORMS : 


Supply Contract -- Statement of the terms of supply, usually publicized with 
the Call for Offers, specifying exact drug requirements, dosage forms, quali- 
ty standards, labeling and packaging, delivery date, and other supply details, 


Standard Letters 1-4 -- Form letters used in correspondence with suppliers to 
provide and obtain information regarding outstanding orders. 


Import Documents -- Used to confirm the supply contract, guarantee payment , 
and certify the quantity and quality of shipment contents, and to provide 
other types of trade information. 


Port Note -- Notification from Import Unit to Procurement and Medical Stores 
that a specific shipment has arrived and has been cleared from port. 


Receiving Report -- Notification to Inventory Control that a specific ship- 
ment has been received; indicates damages, short-shipments, etc. 


Requisition/Issue Ticket -- Request for specific quantities of standard items 
from Medical Stores; amended by Inventory Conrol if stocks low; filled by 
Medical Stores. Copies provide audit trail. Return copy is packing slip. 


Stock Replenishment Request -- Request to Procurement to begin the procure- 
ment cycle for specific items. Sent at reorder level or reorder interval. 


Draft Indent -- Proposed order quantities for a single procurement cycle. 
Finance Unit estimates cost and adjusts if needs exceed available funds. 


Routing Order -- Delivery order for drivers; provides a record of vehicle 
movements, indicates the order of deliveries (planned to minimize travel). 


Delivery Voucher -- Signed receipt indicating that a specific shipment of 


drugs has been delivered intact. 


Imprest Forms -- Simplified supply requisitions for use by smaller clinical 
facilities and individual health workers. 


RECORDS: 

Product Cards -- Contain product specifications and supplier history for each 
item. Used to prepare bid specifications and select suppliers. 

Supplier Cards -- Record experiences with individual suppliers, including 


delivery record, adherence to contract, drug and packaging quality, other 
performance factors. Used in supplier selection. 


Order Status Cards -- Used to monitor the status of outstanding orders to re- 
duce lead times, supplier defaults, and port delays. 


Schedules of Tenders -- Summaries of offers from each supplier on each product 
in a tender purchase. 


Port Clearance Control Cards -- Used for a manual control system to monitor 
port-clearing activities and, thereby, shorten port delays. 


Stock Record Cards -- Cards or a ledger used to record stock balances, issues, 
receipts, and outstanding orders. Essential in inventory decisions such as 


when and how much to order. 


Bin Cards -- Similar to Stock Record Cards, but kept in medical stores with 
the physical stock to record supply movement in and out of the stores. 


Ledger, Cumulative Off-Take Ledger -- Records indicating the quantity 


. — t . . 
Facili Used for budgeting, bil- 


and cost of drugs issued to individual facilities. 
ling, and/or estimating future needs. 


Daily Preventive Maintenance Record -- Checklist of daily vehicle maintenance 
activities used to promote preventive maintenance. 


Delivery Schedule -- Monthly timetable for requisitions and deliveries. 
Prepared for maximum staff and vehicle efficiency. 


Refrigerator Control Cards -- Temperature and maintenance log to assure 
proper cold chain storage. 
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turn, report to the central office. Such reports are used to project future 
eae ‘seuds: to revise budgets, and to assess drug utilization. 

The documents described in this manual are meant as examples. : aa 
supply system must adapt its information system to suit its own es a . 
The forms presented in the manual may be completely adequate as t a a ; 
some may need modification, others may be unnecessary, and additional ones may 


be required to suit special information needs. 


When a new drug supply program 1s initiated or an old program undergoes 
major revision, a complete information system should be established as part of 
the basic planning process. All necessary forms should be available and all 
staff should be trained in the use of these forms before drugs start moving 
through the system. Without this type of preparation, recording of drug 
consumption and forecasting of drug needs quickly breaks down. 


€. Storage 


Storage planning includes the selection of storage Sites, the design of 
the specific storage facilities (ranging from wooden boxes to large warehouses) 
the establishment of systems for handling drugs within each storage site, and 
determination of the types of drugs to be kept at each storage location. The 
selection of storage sites may be limited by the location of existing health 
facilities. Nevertheless, all options for locating distribution points should 
be considered and evaluated in light of transportation options. 


Once specific storage sites are selected, construction or renovation 
plans should take into consideration Special storage conditions required for 
certain products, the need to move large volumes of material efficiently, and 
theft control. 


F a? Kae planning includes not only the selection of Cransportation modes 
and, 1f€ necessary, acquisition of vehicles or other conveyances, but also 


optimal use of available trans i i : : 
; ; portation through wise routi 
of deliveries, : ee 


Transportation is frequently the least reliable link in the distribution 


Nevertheless, the Systematic 
approach to Cransportation Planning presented in Chapter IV.E. should help 
» €ven if some problems remain. 
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e Store drugs under conditions which mai 
ntain the quality of dr 
and packaging, and which allow easy access to Rei auat dru - 
within the stores. : 


e Optimize inventory management with procedures which avert shortages 
avold overstocks, and minimize the amount of inventory needed to 


maintain a constant supply at each point in the distribution network. 


e Locate drug stock points in a manner which makes optimal use of 
available storage facilities and at the same time facilitates 
delivery to peripheral facilties. 


e Maintain accurate inventory records for forecasting future drug needs 
and auditing past consumption. 


e Use available transportation resources as efficiently as possible 
through conscientious maintenance of vehicles and other conveyances, 
careful design of delivery routes, and realistic, but systematic 
scheduling of deliveries. 


@ Reduce pilferage and fraud with thorough inspection of drug shipments, 
adherence to specific routines for issuing and dispensing drugs, and 
establishment of a security system for storage and transportation. 


e Minimize drug losses due to spoilage and expiration of dated products 
by using sound materials management practices. 


The following four chapters deal with distribution activities, the 
performance of which largely determine the extent to which the preceding 
objectives are achieved. Chapter IV.B. discusses basic concepts in inventory 
control and describes in detail the inventory control procedures and forms for 
medical stores and health facilities, used at the central, regional, district, 
and local levels. Chapter IV.C. reviews the port-clearing process and suggests 
ways to expedite the process. Chapter IV.D. considers storage activities in 
detail, covering warehouse location, siting, design, staffing, and internal 
operation, as well as elements of cold chain storage. Finally, Chapter IV.E. 
outlines delivery strategies, emphasizing transportation planning, vehicle 
acquisition and maintenance, and efficient delivery routes and schedules. 


SUMMARY 


In an on-going public health program, distribution is a cyclic process 
which includes the following steps: 


drug procurement 

port-c lear ing | 
receipt and inspection 
inventory control 
storage | 
requisition of supplies 
delivery 

dispensing to patients 
consumption reporting 
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a 


istribution system or substantially re-designing an 
haracteristics to consider in detail are: 


In designing a new d 
existing one, four ¢ 


(1) System Design (geographic or population coverage, degree of 
centralization, number of levels in the system); 


(2) Information System (inventory control, records and forms, consumption 


reports, information flow); 


(3) Storage (selection of sites, facility design, materials handling 
systems, stock selection) ; 


(4) Delivery (selection and acquisition of conveyances, maintenance of 
vehicles, routing and scheduling of deliveries). 


A well-designed, well-managed distribution system should: 


maintain drug quality 
optimize inventory management 
make best use of available storage facilities 

provide information for forecasting future drug needs 

use available transportation resources as efficiently as possible 
reduce pilferage and fraud 

minimize spoilage and expiration of products. 
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Inventory Control 


Inventory, the stock on hand at any given time, is an essential part of 
ny supply system. Drug inventories exist to assure that when people are sick 
r need vaccination, the correct medicines are in the country and available at 
he right time at an accessible location. The total amount of inventory held 
t any one time at all points in the supply system can be substantial and its 
aimtenance costly; therefore, efficient inventory management is crucial. 


, BASIC CONCEPTS IN INVENTORY MANAGEMENT 


. The classic inventory problem is balancing the benefits of holding 
inventory against the costs of doing so (see Figure IV.B.1.); this is the 
asis for understanding inventory control and procurement practices. 


a. Benefits of Inventory 


Inventory serves numerous important purposes, the most significant of 
which are the following: 


(1) To Protect Against Uncertainty. Inventory absorbs fluctuations in 
both supply and demand, acting as a safety factor between the manu fac 
turer and the patient. If deliveries are unexpectedly late anywhere 
along the line or if demand suddenly increases, as in an epidemic, 
sufficient inventory protects the patient from a stockout. 


(2) To Permit Bulk Purchasing or Manufacture. Unit prices for drug pur- 
chases as well as manufactured items are generally lower when large 
quantities are involved. These quantities are held as inventory and 
distributed as needed. 


(3) To Minimize Waiting Time. If each time a pill were needed up-country, 
it was individually requested from an overseas supplier, the lag between 
diagnosis and treatment would be many months. Stock distributed at 
points throughout the country increases the availability of drugs. 


(4) To Increase Transportation Efficiency. Just as the waiting time 
would be long if each drug were ordered individually, the cost of 
transportation would rise if items were not shipped in bulk. 
Inventory exists to supply drug needs between shipments. 


(5) To Anticipate Seasonal Fluctuations. Seasonal changes in demand 
for specific drugs are, in part, predictable. Inventories are 
built up in anticipation of increased demand and held at lower 
points during slack seasons. 


Drug inventories serve these purposes at a price, often referred to as 
the holding cost or carrying cost of inventory. 
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ASSESSMENT GUIDE IV.B. 
Inventory Control and Record-Keeping Procedures 


What inventory records exist at each level of the health care system? 
Who maintains these records? How accurate and how current are the 
records? How useful are these records? Do they supply the information 
needed for procurement and distribution decisions? 


e¢ How is the frequency and quantity of drug orders determined? Is there 
an inventory control system which is tied to the procurement process? ei 
so, 1S this system effective in assuring regular ordering and receipt of 
adequate drug quantities (within prevailing financial constraints)? 


e At the present time, how much stock is on hand at central storage 
facilities? At regional and district facilities? At hospital 
pharmacies, health centers, dispensaries, and other clinical facilities? 


e¢ What is the cost of maintaining this inventory in terms of warehouse and 
storeroom expense? In terms of losses due to expiration, spoilage, pil- 
ferage, or change of prescribing preferences? In terms of the tie-up of 
funds which might be used elsewhere? 


e How were these inventory levels determined? By chance? By trial and 
error? Systematically using a standard inventory analysis system? 


e How much of the current inventory at these facilities is considered to 
be "safety stock"? Is this amount of safety stock sufficient to prevent 
shortages of needed items? Is the safety stock the same for all items or 
is it higher for the more critically needed items? 


e What stock records are kept at health centers, aid posts, dispensaries, 
and other peripheral health care facilities? Are these records suited 
to the needs and record-keeping abilities of the health workers at these 
levels? 


b. Costs of Inventory 


é . Supply pro- 
gram may be considerably higher Thus, a dru ; 

é P . zg Sup ly ro ram h h 
U.S.S2 million worth of drugs a year and Heimeiees a, en eee eeeee 


ture! here fore, re is important t n in tor ffici nt | and t 
I oO ma age invento 5" Ae = 1 e y 
Sn ee ‘ Oo 
minimize helding costs wherever Possible, j 
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Figure IV. B. 1. 


The Inventory Problem: A Question of Balance 


¢Capital Cost 


*Minimize life-threatening shortages fl OCT Ean ene 
* Facilitate bulk purchasing on. — 
*Increase transportation } . pollage 
efficiency eo | Obsolescence 
*Protect against seasonal a nS : Storage 
fluctuations ' / EASED *Pilferage 
im 


Capital Cost 


Inventories are just like any other asset of an organization as they can 
account for a very large amount of capital. Often, inventories have to be 
financed through borrowings in the form of overdrafts or loans, for which high 
interest must be paid. On the other hand, if the organization uses its own 
funds to maintain inventories, these funds cannot be used elsewhere. Whether 
internal or external financing is employed, maintaining inventories is extremely 
costly. The actual cost will depend on the average level of inventory held 
and the interest rate. Considering that interest rates can be more than 204 
per annum, the capital cost of maintaining inventories becomes a major expense. 


Storage Costs 


In addition to the cost of capital tied up as inventory, there are 
several other costs incurred. Some of these costs are proportional to the 
amount of stock in inventory; others are not. 


® Stocking Cost -- This usually includes the costs of floor space, 
electricity, maintenance of warehouse buildings, and 
which can be considered generally as fixed costs 
There are also some other costs such as insurance, 
s handling costs, which depend largely 


taxes, heat, 
security services, 
in the short run. 
cold room operation and material 
on the amount of inventory held. 


on and Spoilage -- Many products deteriorate or spoil when 
The nature and extent of deterioration varies 

For pharmaceutical preparations, deterioration 
he entire stock of an item. Often, the 


® Deteriorati 
stored for a long time. 
from product to product. 
mav necessitate scrapping t 


294 IV. DISTRIBUTION 


extent of deterioration is proportional to the quantity in stock; the 
larger the inventory of a product, the higher the losses due to 


deterioration. 


Obsolescence -- Another factor which encourages smaller inventorles 1s 
possible obsolescence of products. For drug Supplies, this might be 
termed the "change of preference cost," since this category of oxpenaS 
arises largely from changes in prescribing patterns. Where drug supply 
is loosely controlled promotion of new products by pharmaceutical com- 
panies contributes to the obsolescence cost by encouraging physicians 
to use newer drugs, leaving unused stocks of the older alternatives. 
Where control is tighter, physicians may be forced to deplete the 

stock of the old drug -- over which the newer drug usually has few 
advantages -- before the new drug is released. The obsolescence cost 


can sometimes be reduced through credit-for-return arrangements with 


suppliers, 


e Expiration of Products -- Pharmaceutical products generally bear an 
expiration date by which they ought to be consumed or destroyed. In 
practice, policies regarding disposal or return of outdated products 
vary from country to country and, within countries, from pharmacist to 
pharmacist. It is not unusual to find that each year three to five 
percent of a program's inventory has expired. A discussion of shelf: 
life appears in Chapter III.D. and techniques for minimizing the 
volume of expired drugs are described in Chapter VI.B. 


e Pilferage -- Introduction of strict securlty systems certainly helps 
to minimize pilferage but it is doubtful whether theft can be completely 
eliminated. Often, pilferage is confined to high value, small size 
products easily removed from stores without detection. In countries 
where average wages are generally low, pilferage can be a major problem 
which adds considerably to the cost of carrying inventories. Chapter 
VI.C. is devoted entirely to security systems. 


While it is quite clear that inventories perform a vital function, 
carrying costs make it extremely important to maintain the inventory at proper 
levels at all times through the use of suitable inventory control Systems. 


c. Working Stock, Safety Stock, and Service Level 
CK, One Service Level 


The ideal inventory model is shown in Figure IV.8.2. The Stock on 
hand consists of two components, the working stock and the safety stock. 
Working Stock varies from zero to the Order quantity (0) and represents the 
stock which is used to Satisfy demand between deliveries. Safety Stock 
(S), also called reserve stock, buffer stock, or fluctuation stock, exists 


high rate, 


In the ideal model, drugs are issued in response to demand and the 
ase, hand steadily declines until the point at which an order Beet he 
sae ‘ Bee INE, eRe lead time Period, during which all the activities of 

€ procurement cycle are performed, the quantity ordered (Q) te 
and the Inventory level is back to its Starting maximum point oo 
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igure IV.B.2. 


Ideal Inventory Model 


Q+S 


Average 


Inventory 


| 
| 
| 
| 


Working 
Stock 


Stock on Hand —____-_ = 


” 


Lead 
Time > 


Order Drugs Order Drugs 
Placed Received Placed Received 


Safety Stock 


| 
Lead 
i Time re 


rime in Months ——_____—_________», 


From Figure IV.B.2. it is apparent that the average working stock is 
one-half of the order quantity. 


Average working stock = 1/2 Q. 


The average inventory (I) or average stock on hand is the safety stock 
plus the average working stock. 


Average inventory = I = S + 1/2 Q. 


To reduce the average inventory and, thereby, reduce the inventory 
holding costs, either the working stock, the safety stock, or both should 


be lowered. 


When drugs are used at a constant rate, the line in Figure IV.B.2. 
representing stock on hand declines with a constant slope. The working 
stock can be reduced only by placing smaller orders (reduce the size of Q) 


more frequently. Determinants of order size and frequency are considered 


in the next section. 


The average inventory can also be reduced by cutting the safety stock, 
but this increases the chance of stockouts. In commercial enterprises, the 
optimum safety stock can be estimated with standard formulas using knowledge 
about demand patterns, the inventory costs, sales income lost from stockouts, 
and other factors. In pharmaceutical supply, as in other public enterprises, 
there is no financial optimum. Instead, the cost of additional safety 
stock must be weighed against the potential health impact of stockouts. 
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n be measured in terms of the service 


ae ta ks ca 
The effect of safety stocks £ requests which caalbe tilled 


ribed by the percent of t ini 
es oo hand For esl a 95% service level means that a specific 
rom stoc : 


is 1 y; ime, on the average. The reverse of this 1s 
ee oS ae a 95% service level, the stockout frequency : 
is about 5%. The amount of safety stock required to assure: a one Sie. 
level is based on mathematical probabilities and, as mragntiaiee 5 be ee 
IV.B.3., this amount increases steeply with the highest Hh cle ; 
For example, where a safety stock of 2000 units 1s needed to ac eve a ; 
service level of 90%, 4000 units might be needed to raise the service leve 


to 992%. 


There are many ways of estimating the safety stock required to achieve 
specific service levels. The more precise methods require historical data 
on consumption patterns, which is often not available. The simplest 
approach is to simply establish arbitrary levels and to then adjust them 
based on lead times and experience with the different types of drugs. 
Safety stocks should increase with the lead time, since there is a greater 
risk of stockouts with longer lead times. To maintain a constant service 
level, however, the safety stock increase need not be quite as great for 
each increase in lead time. A reasonable starting place might be the 
following: 


Lead Time Safety Stock 

1 month 2 weeks' usage 
2 months 4 weeks' usage 
3 months 5 weeks' usage 
4 months 6 weeks' usage 
6 months 8 weeks' usage 
8 months 9 weeks' usage 
12 months 12 weeks' usage 


; 
"Two weeks' usage" for an item would be equivalent to the average number of 
units of that item consumed every two weeks. 


_ For items such as cold remedies, smaller safety stocks might be 
maintained in order to use inventory funds preferentially for larger safety 
stocks of antibiotics and vaccines. Some specific guidelines for adjusting 
safety stocks according to drug type appear in Chapter VI.B. 


Carefully kept inventory records should indicate average stock levels, 
when stockouts Occur, and how long they last. These-records can then be 
used to adjust safety stocks upward or downward. 


d. Types of Inventory Control Systems 
———— et ot systems 


, Miata numerous Variations exist, inventory models are typically 
bveced into two categories, periodic and perpetual systems. In the 


periodic inventory System -- also kn 
Own as the fixed interval 
T-system (time), or the econom; i ee 


1V.B. Inventory Control 297 
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afety Stock Requirements to Maintain Service Levels 


50% 80% 90% 


Service Level 
(Probability of Satisfying a Drug Request) 


level and a predetermined maximum inventory level. The maximum inventory 
level consists of the safety stock plus a working stock equal to the 
average consumption during the order interval. Since the fixed interval 
model has no inherent mechanism for placing an earlier order when consump- 
tion is unusually high, the maximum level must be high enough to include a 
generous safety stock. A method for determining the optimal or economic 
order interval (EOI) is given in Appendix IV.B.1., although in practice 
order intervals are usually determined by some combination of administrative 
convenience, transport availability, storage capacity, and other such 


factors. 


In the perpetual inventory system -- also known as the fixed quantity 
system, the Q-system (quantity), or the economic order quantity (E0Q) 
system -- the inventory level for each item is reviewed "continuously" 


(i.e., with each order, daily, or at least weekly), and whenever the stock 
falls below a predetermined reorder level an order is initiated. Each time 
an order is placed it is for a standard quantity, chosen as the optimal or 
economic order quantity (E0Q). Appendix IV.B.1. also provides one me thod 
of calculating this quantity. The reorder level is based on the average 
lead time; when the reorder level is reached there should be enough stock 
to last until the next order arrives. With a perpetual system, the reorder 
level will be reached more rapidly when consumption increases substantially 
and, therefore, additional stocks will automatically be ordered. 


All of the inventory control methods described in subsequent sections 
of this chapter are based on either the periodic or the perpetual system. 


In general, perpetual systems are the most effective models to operate, but 


they require accurate, up-to-date inventory control records; fast, reliable 
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flexible transportation services. For most 


ic : s: and rapid : 
aeons 2 agen pe gril variations of the periodic system are 


levels in public supply programs, 
more feasible. 


e. Stock Records 


The basic management tool for inventory control activities is the 
stock record. In some settings this record 1s computerized, but manual 
stock records are completely adequate for all but the largest drug supply 


systems. 


A stock record must exist for each item, the essential content of 
which is illustrated by the sample stock record card in Figure IV.B.4. The 
card records all transactions for an item, including receipts, issues, 
orders placed, orders received, and an indication of stock losses. In drug 
sales programs, unit costs are also included. 


When a periodic system is in place, the maximum stock level is used to 
determine the order quantity at each review period. When a perpetual 
system is used, the reorder point indicates whether an order should be 
placed, and, if so, the order quantity indicates how much should be ordered. 
Orders are initiated by means of a Stock Replenishment Request (see Appendix 
IV.D.1. in Chapter IV.D.), which is submitted to the Procurement Unit. 


There are several systems which have been used for keeping manual stock 
records. The common methods are: 


(1) As file cards, stored vertically one behind another in alphabetical 
Or numerical order in a card file or drawer; 


(2) As file cards in a visible-edge record tray, with names and stock 
numbers on the lower edge and these edges overlapped to provide an 
index ("Kardex" system); 


(3) As ledger sheets in a special loose-leaf notebook with the lower 
edges overlapped to provide a visible index ("Kalamazoo" system) ; 


(4) Vertically in grooves with the edges staggered sideways at the 
right to provide a visible index (the "Vistem"' system). 


. Since the stock record forms the basis for important procurement 
decisions, the stock clerks responsible for maintaining these records 
should be carefully chosen, well-trained, and closely supervised. 


Improperly kept stock records can seriously undercut the reliability of 
routine drug supply. 


eds of the individual suppl 

: y system. The 

sample — in Figure IV.B.4. 1s designed for use in either a perpetual or 

; periodic system. Since Proper use of such records is essential for 

vine se ee the items on the form will be briefly described 
gure -b.60. describes the methods for cal 7 

numbers which appear on the stock record. “ae esecenaiaa mee — 
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Sample Stock Record Card 
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Description and Stock No. -—~- There should be a separate aa ein : 
for each item in the inventory. These records are identified ye i iy 
tively (e.g., Aspirin tabs., 325 mg.) and by the stock number . : pe 
numbers should follow a logical sequence based on therapeutic 7 = ae: 
(Chapter II.A.), the order of products on the shelf, which may be e 


as the therapeutic categories, or some other system. 


Unit of Issue -- A standard pack size should be set for stock-keeping 
purposes; for example, 500-tablet jars of aspirin. When suppliers are 
allowed to provide drugs in non-standard sizes, it creates a great deal of 
confusion for inventory control and warehouse staff. 


Bin Location -- For stock records kept at the medical warehouse, the 
bin location indicates where the product is actually stored. 


Alternatives -- Where alternative pack sizes or similar drugs are 
available for issue when a specific item is out of stock, indicating the 
alternatives on the stock record card helps the warehouse staff to make a 
substitution. Substitutions should be approved by the chief storekeeper, who 
should be a pharmacist or have substantial experience with pharmaceuticals. 


Estimated Monthly Consumption -- This may be an average figure from 
the previous year, or a number which is updated every few months based on 
recent consumption. Some stock control records are made with a set of 
summary boxes at the bottom of the page in which the actual consumption for 
each of the previous 12 to 24 months is totalled. 


Reorder Point -- In perpetual inventory systems, including optional 
replenishment systems, management sets a stock level, below which an order 
for new stock must be initiated. In this system, the inventory control 
clerks check the balance (plus stock on order) against the reorder level 
each time a drug issue is made. As soon as the total of the balance plus 
stock on order falls below the reorder level, an order is filed. 


Order Quantity -- For perpetual inventory systems there is also a set 
order quantity. Each time an order is placed, it is for this predetermined 
order quantity. If consumption is increasing rapidly and an item is being 
ordered too frequently, then the order quantity is adjusted upward. 


Maximum Level -- In periodic inventory systems, a maximum stock level 


is set by management to help determine the order quantity each time an 
order is placed. 


be pak. Period -- For periodic inventory control, management establishes 
€ frequency with which stock levels are reviewed and orders initiated. 


With annual purchasing, this period is twelve months. Two, three, four. or 
S1x month review periods are also used, 


Safety Stock -- Generally, 
set to include the safety stock. 
how much safety stock has been inc 
the safety stock is kept behind a 1; 

ine on th 
location. If the balance is conti ing eae 


level, then a higher safety stock might be needed 
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Receipt and Issue Information 


; Each dag stock 1s received into the inventory or issued, the transac- 
1on must be recorded. This provides a record of stock movement and a run- 
ing stock balance, needed for ordering purposes. 


a Document No. -- When a drug is issued there should be a numbered requi- 
1tion form or similar document on which the amount requested is indicated. 
ecessary approval signatures should also be on this form. When drugs are 
eceived, the reference number to the receiving report should be entered here. 


Issued to/Received from -- To maintain a trail of accountability for 
rug supplies, the name of the individual and facility to which stock is 
ssued should be recorded. For receipts, the name of the supplier or 
hipper should be entered. 


Received, Issued, Balance -- These columns are used just the way a 
heckbook is used. Quantities received are entered in the appropriate 
column and added to the previous balance to obtain the new balance. 
uantities issued are entered in the issued column and subtracted from the 
revious balance to obtain the current balance. It is the current balance 
plus the quantity on order which is compared with the reorder level in a 
perpetual system. 


Initials -- Again, for the purpose of maintaining a trail of accounta- 
bility for drug supply, the stock clerk who posts a drug receipt or 
issue must initial the transaction. Later, if questions arise regard- 
ing a specific transaction, the responsible individual can be identified. 


Order Information 


On the reverse side of the stock record is information about outstanding 
orders. Whenever a supply contract is initiated, the order number, date of 
the order, supplier, and quantity on order should be listed. When the 
order arrives, it should be posted on this form with information regarding 
the amount received, the amount short or damaged (important for insurance 
purposes) and the amount of usable stock. 


Keeping the amount on order up to date 1s important, since this 
quantity must be considered in determining when to place a new order or how 
much to order. The amount of usable stock which arrives in a shipment must 
be known in order to add this to the balance on the front side of the 
record. "Receipts" should include only the usable stock. 


Ze INVENTORY CONTROL AND PURCHASING AT THE CENTRAL LEVEL 


There are four distinct types of inventory control systems which can 
be used at the central level (see Figures IV.B.5. and IV.B.6.). They are 
jJescribed here in terms of the advantages and disadvantages of each; a 
short comparative section follows the descriptions. 


_ Figure IV.B.5. 


Purchasing Patterns 
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Figure IV.B.6. 


Technical Description of Purchasing Patterns 


KEY TO SYMBOLS AND TERMS 
EMS 


D =» Demand per unit time. Usually the average number of units issued per month, 
EF ta Lead Time. Time (usually in months) between initiation of an order 
This is determined from experience and may be six to Cwenty-four months. 


MAX = Maximum inventory position. 

MIN = Minimum acceptable stock level. 

Q = Order quantity, in units of stock, 

R = Review point, the time at which stock levels are reviewed and decisions about orders are made 
ROL = Reorder level, the stock level at which an order is initiated in a perpetual inventory systen. 
ROI = Reorder interval, the time between review points (Ry - R}) in a periodic inventory system, , 
S = Safety stock. 

TIP = Total inventory position, equal to the sum of stock-on-hand plus stock-on-order (minus back- 


orders if there are any). 


PERIODIC PURCHASING 


ROI is established by management. Setting the reorder interval determines the schedule for procurement 
activities. For annual purchasing the ROI is 12 months; for other scheduled purchasing it may be 
3, 4, or 6 months. 


| 


is also established by management. The longer the ROI, the lower the safety stock should be. 


MAX is derived once the ROI is set from the lead time, reorder interval, safety stock, and average 
demand: 
MAX = S + (ROI x D) + (LT x D) 


is different for each order, depending on the TIP (stock-on-hand plus undelivered stock-on-order) 
at the time of review (R): 


vo 


Q = MAX - TIP 
PERPETUAL PURCHASING 


is established by management. Each time an order is placed it is for the same standard quantity, 
Q. Setting Q is the main management decision which determines the other characteristics of a 
perpetual purchasing system. Q is usually set to equal 2 to 6 months supply, depending on how 
frequently management wishes to initiate orders. 


|O 


Ss is also established by management. The safety stock can be smaller than in a periodic system. 


ROL is determined by the lead time (LT) and the demand (D). Review of stock levels occurs each ; 
time an issue is posted on the stock record, or at least weekly. When the ROL level is reached, 


an order is initiated for the quantity, Q: 


ROL = (LD x D) + S 


MODIFIED OPTIONAL REPLENISHMENT 


ROI is established by management as the basic time interval for review of stock levels and initiation 
of orders. 


The ROL is low 


i i t placement of small orders. 
ROL is also established by management to help prevent p me cock revi 


enough to assure that a large order will be placed when the ROL is reached. 
(R), an order will not be initiated unless the stock-on-hand is below the ROL. 


Although there is a formal 


MIN is a minimum stock level set by management to prevent stockouts. +¢ 


review period (ROI), stock levels are also reviewed less formally on a S aeeak ée sckeu wl “ie 
stock levels are above the ROL at a formal review, but the stock-on-hand drops to 


before the next review period, then an order is initiated. 


cons ; ty stock as 
MAX is established by management to help set order quantities. Although there 1s no safety 


such, a safety stock quantity can be set for the purposes of determining MAX: 


MAX = S + (ROI x D) + (LT x D) 


: -on= ) at the time 
is variable, depending upon the TIP (stock-on-hand plus undelivered stock-on setae 


= 


of review: 
Q = MAX - TIP 
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Two of the methods are periodic inventory systems: annual purchasing, 
and periodic or scheduled purchasing with review periods less than six 
months. The third method bases purchasing on 4 classic perpetual inventory 
model. The fourth model, modified optional replenishment, is based on a 
combination of periodic and perpetual inventory systems. 

Figure IV.B.5. diagrams the purchasing methods and a technical summary 
of each system appears in Figure IV.B.6. 


a. Annual Purchasing 


Procuring drugs through a single major annual purchase is a common, if 
not the most common, pattern used by ministries of health in the countries 
we have studied. Although annual purchasing is in essence a periodic 
system with a review period of one year, there are enough distinctive 
features to warrant a separate discussion. 


Under this system, drug requirements are determined once annually and 
contracts are awarded to suppliers for one year's expected drug consumption. 
Countries using this system generally have a mechanism for placing supple- 
mental orders throughout the remainder of the year, should the need develop. 


Method -- The inventory levels and order quantities for an annual 
purchasing system are determined by several factors (refer to Figure 
IV.B.5.). Since the central medical store is dependent upon a single large 
delivery or a small number of split deliveries and since there are many 
opportunities for delay in the processing of an order or shipment of goods, 
a large safety stock should be established. 


In a stable program which is not growing appreciably, a maximum stock 
level (MAX) is set which is equal to the safety stock plus the average 
annual consumption plus the consumption during the lead time period. Then 
the order quantity is simply MAX minus total inventory position. 


Most programs have not reached a steady state, however, and growth can 
be expected. In such instances, the order quantities can be determined 
from the projected demand for the coming year (see Chapter II.B. for estima- 
tion methods). The projected demand is then increased to supplement 
expected deficiencies in the safety stock at the time the Supplies arrive, 


or reduced if excess working stock is expected at the time the supplies 
arrive. 


Advantages -- The popularity of the single annual purchase is attribu- 
table to several factors: 


(i) Account ing policies in some countries effectively require that funds 
be committed and expended within the same fiscal year 
offices must initiate orders earl 
arrive before the end of the fisc 


Procurement 


y in the year to assure that drugs 
al year. 


(2 When purchasing is done on the basis of estimated requirements sub- 
mitted hy a large number of separate health fa 
more readily collated to obtain the 
they are collected only once a year. 


cilities, estimates are 
total purchase requirements if 


IV.B. Inventory Contro/ 305 


(3) A single annual purchase facilitates the comparison of estimated drug 
Onan with available funds. From past price information and present 
SCimates of quantities needed, a projection of Procurement cost can 


Se and from this, adjustments in drug orders Or funding can be 
made. 


(4) A single large purchase 1s a convenient way to stock a drug supply 


Disadvantages -- Despite these attractive features, there are several 
Significant drawbacks to annual purchasing: 


(1) An uneven workload results. The staff with purchasing expertise are 
overwhelmed during the first part of the fiscal year by the need to 
initiate orders and negotiate purchase contracts. During the second 
part of the year these individuals are less active, while the port- 
clearing and warehouse staff are seriously overburdened. 


(2) A large sum of money and, in many countries, foreign exchange allocation 
1S required within a very short period. This can create difficulties 
1n completing payment and clearing the goods from the port. 


(3) Stocking the central warehouse when there is one large purchase a year 
requires more storage space and entails higher inventory holding costs 
than more frequent purchasing. 


(4) Where a significant proportion of the suppliers are local agents and 
producers, annual purchasing can lead to collusion among bidders 
("price fixing"). The reason for this is simple; if a company bids 
low and wins on too many items its capacity will be over-committed and 
it must either renege on some items, thereby jeopardizing its standing 
with the government, or subcontract some items, which is likely to 
cost more than the bid price. Conversely, if a supplier loses on too 
many items, it risks going out of business. 


(5) Annual purchasing does not adjust well to changes in consumption patterns 
compared to systems where purchasing is more frequent. It is difficult 
for an annual system not to err, either by buying in excess or by 
buying quantities which prove to be inadequate. 


Comment -- Annual purchasing is a reasonable system to use in new or small 
programs. In most cases, however, procurement units will find other methods 
to be more efficient and more economical, as programs expand and more experience 


is gained with procurement activities. 


b. Scheduled Purchasing 


The term "scheduled purchasing" is used here to indicate any periodic 
inventory system in which the reorder interval is less than one year. =~ 
areas where there is ready access to supply sources and lead times ae y a 
few months, reorder intervals of one, two,, or three months pebbess ny 
However, for primary health care programs in most countries, three mon 
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Figure IV.B.7. 


Impact of Order Interval on Average Inventory 


3-Month Interval 


12-Month Interval 6-Month Interval 


Stock on Hand 


3 6 a 3 6 9 12 3 6 9 12 
Time (Months) Time (Months) Time (Months) 
Key: |= Averageinventory Q= OrderQuantity S = Safety Stock 


would be the minimum feasible reorder interval and four to six months might be 
more reasonable. 


Method -- Scheduled purchasing with a review period of three to six months 
can operate in much the same way as annual purchasing. The average working stock 
is smaller, since 1t 1s replenished more often with more frequent deliveries. 

If purchasing is done every six months instead of every twelve, the average 
working stock is reduced by one-half, as illustrated in Figure IV.B.7. 


Determination of order quantities involves the same process as that for 
annual purchasing. For programs experiencing rapid growth, the increased 
order frequency allows purchasing patterns to more closely parallel program 
expansion. When applying estimates of future demand to current order quant i- 
ties, the length of the lead time must be kept in mind. For example, with a 
six month review period and a twelve month lead time, estimates made in the 
fall of 1982 for tenders to be awarded in January 1983 should be for expected 
consumption between January and June 1984, 
considerations into quantity 
invariably lead to stockouts. 


Failure to incorporate lead time 
estimates for rapidly growing programs will 


Country Study IV.B.1. describes a scheduled 
New Guinea termed "regulated indenting". 
into three categories according to their u 
pharmaceutical characteristics. 
are negotiated once, twice, or th 


purchasing system in Papua 
Under this system drugs are placed 
r usage pattern and, in some cases, 
De pending on the category, supply contracts 
ree times a year. 


Advantages -- The major advantages of scheduled purchasing are that: 


(1) The work load for all personnel 


is distributed somewha 2 
throughout the year. t more evenly 


Country Study I V.B.1. 


Regulated Indenting in Papua New Guinea 


Papua New Guinea (PNG) is, in essence, an island country 
sea transportation, rather than land transportation. 
Services Section has established central warehouses in 
are shipped directly to these five ports 
redistribution. Virtually all purchasin 
Australia, 


dependent to a large extent upon air and 
As a result, the government Pharmaceutical 
five port cities. Eighty percent of drugs 
» with only 20% shipped to the main port for subsequent 

& 18 done on tenders through the PNG Office in Sydney, 


Since the requirements of all five stores must be collated to determine order quantities and sin 

procurement is done at a distance, a continuous inventory with perpetual purchasing would not A 
feasible. In order to spread evenly the workload of ordering and receiving and to minimize stock- 
holding costs, a system of Regulated Indenting was initiated. This System divides all items into 


lists, depending on whether the item is to be i 1 i 
purchased once (List I), twice st 
times (List III) per year: > Capes oF cares 


Periods Covered Item Categories Examples 


ee ee ee ee eee 


I January-December e Essential items e Ampicillin 
Yearly Purchase e Highest volume items e Chloroquine 
(76 Items) e Aspirin 

e IV fluids 


Il January-June e Intermediate use items e Dextrose-electrolyte 
Twice Yearly Purchase July-December e Dangerous drugs tablets 

(142 Items) e Drugs for epidemics e Folic acid tablets 
(variable consumption) e Asthma medications 


Ill August-November e Highly variable con- e Insulin 
Thrice Yearly Purchase December-March sumption e Most vaccines 
(249 Items) April-July e Short shelf-life e Toxins, anti-toxins 
e Many direct purchase e Cloxacillin, Kanamycin 


items 


List I items are the highest volume items, for which considerable savings are achieved by bulk 
buying. The total value of these items is such that the PNG Office requires approval from the 
Central Tender Board in Port Moresby. As a result, the lead time is slightly longer. Savings are 
achieved by bulk purchasing contracts, even though shipments are often divided through the year into 
two or three deliveries. List II items tend to be cheaper per unit, so that bulk rates are not as 
critical. For some of these items, suppliers compete keenly and the biannual tendering appears to 
heighten their competition. The majority of items fall into List III, which are the items with high 


unit costs, highly variable consumption, and short shelf-lives. 


The collated estimates from the five stores are used to raise indents which are then forwarded to 
the PNG Office. This Office handles the selection of suppliers, the signing Of Seater’. ane the 
monitoring of suppliers to assure delivery. The Office prefers to deal with a Deis oes ce a at 
most, 150 pharmaceutical suppliers; hence, when a new supplier approaches the of ice wit ns os er, 
the Office gathers as much information about the firm as possible before awarding it a contract. 


Direct purchases are made by the Office: for items less than U.S.$3,500 and for selected items such 
as single source drugs and the few drugs which, for quality reasons, are bought only by brand name. 


Competitive tenders are announced by mailings to aptrry ae and 2 Teas weet 
ee p ‘ : vote 

i ith an international circulation. For each produ 
SEETtE c. che pebiesiiine), acceptable and interested suppliers is maintained by the 


foci li ist of , , 
category (e.g., the penicillins), a a but up to 40 in number -- are certain to receive the tender 
’ 


i liers -- usually ; 
ae feet, Oh ionall a tender will not attract a single offer. The Office then seeks out 
Sees. asetde a fe Reputable firms are frequently helpful in guiding the Office to 


suppliers and solicits an offer. 
a s which they do not make themselves. 


sources of product 


the Central Tender Board in PNG must also approve the 


For purchases of more than about U.S.$120,000, 
selection of supplier. 
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(2) Inventory costs are substantially reduced compared to annual pur- 
chasing. 


iable usage items can be recons 1d- 


S 1 eeds for high usage or var 
ps = ll : s the need for costly emergency 


ered more frequently, which reduce 
shipments. 


(4) Even though there are more procurement periods during the year, there 
are still few enough that estimated expenditures can be compared with 
remaining budget allocations to determine whether adjusts in purchase 


quantities must be made. 


Disadvantages -- The major difficulty with scheduled purchasing is that 
it may complicate accounting and reporting procedures, since most procurement 
cycles will not start and end in the same fiscal year. 


It is important to recognize that there is nothing wrong with a reorder 
interval which is shorter than the lead time. Although in most systems an 
order for one item is received before another order is placed, in systems such 
as in Papua New Guinea some items may have a lead time of twelve months and a 
reorder interval of three months. Provided lead times can be reasonably well 
estimated, adjustments in order can readily be made for anticipated deliveries. 


As in the case of annual purchasing, scheduled purchasing risks dangerous 
shortages or stockouts, since stock levels are formally reviewed only at 
three to six month intervals. This pitfall can be avoided if inventories are 
more frequently reviewed on an informal basis, possibly by having the chief 
storekeeper walk through the medical stores once every two weeks to do a 
"visual stock-take". 


Comment -- Scheduled purchasing is used successfully in many large pro- 
grams. With annual purchasing and scheduled purchasing, though to a lesser 
extent, there 1s always the possibility that the inventory level will reach a 
dangerously low point as a result of a sudden change in consumption, for 
example, due to an epidemic. It is important, therefore, to include some form 
of warning system or emergency stock level in any periodic inventory system. 


é. Perpetual Purchasing 


Perpetual purchasing patterns are followed in Malaysia, Costa Rica (see 


Country Study III.B.1. in Chapter LIL. B.) 1 
: x ioe)» Gnade 
programs. an¢ in many other public supply 


Bear; ee In this system, the inventory level is reviewed on a regular 
Feel level ys 4 ria rransaction, but at least weekly), and whenever the 
c alis below a predetermined point - 
pi ae - the reorder level (ROL) -- 
2 < Po ° an 
arate x initiated. Each time an order is placed, it is for a standard quan- 
L Sf: chosen as the economic order quantity. The reorder level is based 
on the safety stock, the average lead time, and the average consumption 


There should be enough workin 
Z stock when 
until the next order arrives. the reorder level ig ieghed to last 
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Although the economic order quantity can be calculated (see Appendix 
1Vamer-)-. it. is frequently established in public drug supply programs to 
represent three to six months' consumption. If the consumption of an item is 


increasing rapidly and orders are being placed too frequently, then the order 
quantity is increased. 


Advantages -- The chief advantage of this System 1s that it allows rapid 
response to sudden increases in consumption, since the inventory position is 
reviewed almost continuously. The Operation of a perpetual inventory system 
requires accurate inventory control information and frequent review of inven- 
tory records. It is not Surprising that the programs which are successfully 
using this system have well Organized information Systems and reliable con- 
sumption data. 


The perpetual system provides potentially the most even distribution of 
the workload throughout the year, making it easier for specialized procurement 
staff to work continuously in their area of expertise. Unfortunately, the 


workload is not completely predictable and occasionally may increase markedly 
for a brief time. 


Inventory control and review of reorder levels in a perpetual System is 
greatly facilitated by the availability of computers for electronic data 
processing (EDP). 


Disadvantages -- In spite of the advantages of a perpetual purchasing 
System, there are several disadvantages to its use in typical government 
supply systems: 


(1) In programs where drug supply contracts are negotiated centrally 
based on estimated needs from multiple regional stores (as in Papua 
New Guinea) or multiple health districts, it would be extremely 
difficult to coordinate the review of stock levels for each item at 
the various facilities. 


(2) With this system it is somewhat more difficult to plan and anticipate 
drug needs and thus to control drug expenditures at the central 
level. Under scheduled purchasing, on the other hand, need can be 
estimated in advance, compared with available funds, and appropriate 
adjustments made in drug selections, quantities, or funding. re. 
difficulty in cost accounting under perpetual purchasing need not be a 
problem if the central purchasing office is serving simply as an 
intermediary agent; it, then, in essence, sells the drugs to other 


health facilities. 


(3) Depending on the review period, perpetual purchasing Syste’ = 
orders on a daily, weekly, or sometimes monthly basis. Where commun 1 ‘ 
cation is difficult and advertisement of tenders is a lengthy, involve 


process, such frequent ordering may be quite difficult. 


Comment -- Perpetual purchasing is probably best instituted in a setting 


———_—_—— : : i where communication with 
faoni tion system exists, 
wh well functioning informa tor 
aitler. is prompt and accurate, and where the program desires tight inven y 
supp 


tion. 
control and rapid response to changes in consump 
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d. Modified Optional Replenishment 


A variation of the fixed order interval system is the optional replenish- 
ment system (Figure IV.B.5.) im which there is a reorder level (ROL) as well 
as a reorder interval (ROI) and a maximum stock level (MAX). At the normal 
review period, if the stock of an item is being consumed particularly slowly 
and the inventory is above the ROL, then no order is made. This method tends 
to protect the system from habitual overstocking, but it risks more frequent 
shortages. To prevent this, the modified optional replenishment system adds a 
minimum stock level (MIN), thus providing a second control limit. The ROL 1s 
used at the formal review periods and the MIN is used between formal review 
periods, in case the inventory position reaches a dangerously low level. 


A modified optional replenishment system has been in use for the last six 
years by the State Pharmaceuticals Corporation of Sri Lanka for purchasing a 
range of about 1000 drugs. 


Gi Choosing a Procurement Pattern 


As in other aspects of drug supply, the selection of an inventory control 
and purchasing system for the central level must reflect local conditions and 
incorporate local requirements. None of the four systems just described can 
be recommended as the best system for all programs. With this in mind, the 
following summary remarks are offered: 


e Annual purchasing is the simplest to administer, although it does 
entail markedly uneven workloads. Nevertheless, it is a useful system 
for small, new programs. 


e Annual purchasing requires extremely high safety stocks and working 
stock. For this reason, it should be avoided as a permanent system. 


e Scheduled purchasing at intervals of three to six months offers much 
of the administrative simplicity of annual purchasing, but with 
smaller inventories and a more even workload. 


° When central procurement is used and goods are shipped directly to 
regional warehouses, a periodic inventory system (annual or scheduled 
purchasing) is preferable. 


eo A perpetual inventory system responds fastest, and an annual pur- 
chasing system responds slowest, to changes in demand. 


e Perpetual purchasing and modified optional replenishment systems 


require great administrative skill and experience, but when managed 
properly can be the least costly. 


e Balancing drug orders against available funds i 
purchasing and the most difficult with 
replenishment systems. 


S easiest with annual 
perpetual or modified optional 


© Some procurement patterns may be incom 
requirements. Where such requirements 


patible with government accounting 
Prevent the adoption of an other-— 
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wise Superior system, efforts should be made to obtain an exemption 
from the specific requirements. 


It should be apparent from this Summary that different inventory control 
Systems may be advantageous at different stages in a Program's growth. In 


light of this, it may be wise to consider changes in the inventory system as a 
program evolves. 


5. INVENTORY CONTROL AT THE REGIONAL AND DISTRICT LEVEL 
Se  DLOTRICT LEVEL 


Inventory control at the regional and district level is generally deter- 
mined by transportation and Storage considerations. As a result, the most 
common system is a periodic inventory with a review period and delivery 
interval of two, three, or four months. 


At each review period, the Chief Storekeeper, or his equivalent, reviews 
the stock records for each item and, based on the current inventory position 
and recent consumption patterns, estimates drug requirements for the next 
supply period. These requirements are recorded on an officical requisition 
and transmitted to the central medical store. Chapter IV.D. describes the 
remainder of this process and contains samples of the documents used, 


The frequency of requisitions and subsequent deliveries depends on the 
storage capacity of the regional and district medical stores and the number 
and size of vehicles. Frequent deliveries reduce the amount of inventory 
required and, therefore, the amount of storage space needed (Figure IV.B.7.). 
More vehicles or other means of transport are needed, however. 


In some programs, there is no real requisitioning process. Instead, 
standard quantities are delivered every two to four months. This is the case 
where individual regional or district stores are asked to estimate their 
requirements for one year in advance. After any necessary adjustments for 
funding limitations are made, these facilities receive one-sixth of their 
estimated needs every two months, one-fourth every three months, or one-third 
every four months. Although this system encourages facilities to estimate 
their needs well in advance and provides a means for reconciling estimated 
needs and available funds, it frequently results in shortages of certain items 


and accumulating surpluses of others. 


The classical periodic inventory model does not contain adjustments 


for seasonal variations in demand. However, regional and district medical 


stores must anticipate usual seasonal fluctuations in drug rE in a 
adjust the quantities on the requisitions to Sees se ee gee rug 
requests. Regional and district medical stores at <a oO tickles + 
during the rainy season should be allowed to accumulate su tate “ Pp 
before the rainy season begins to last until roadways are again open. 


rtant at the regional and dis- 
e of a stock record is as import 
Ete is at the central level. File card or ledger formats are 


it ar 
ahi pt These records are the basic tool for determining order 


equally acceptable. 
quantities and for generating consumption reports, 


Figure |V.B.8. 


Sample Clinic/Pharmacy Stock Record Card 


CLINIC /PHARMACY STOCK RECORD CARD 


Description:________. MINISTRY OF HEALTH Peorder Level: 
Stock No.2 ______— Department of Medical Supply Order Quantity: 


Unit of Issue2__________ Maximum Level: 
Bin Location: Estimated Monthly Review Period: 
Alternatives: Consumption: Safety Stock: 


Document] |ssued to/ Document} Issued to/ 
bad See fat asand eoumdenaned ilo Neste Pesta tn pocevduesbenanceil 
aS tif en ee aes ll 
ak Pe @EREr “eee “eee eS 


Front 


Back 
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4. STOCK CONTROL AT CLINICAL FACILITIES 
ee FAULLITIES 


_ Stock control at hospital pharmacies, health centers, aid posts, dispen- 
Saries, and other clinical facilities differs in several respects “eee that at 
major medical stores. At clinical facilities there is rarely even a single 
individual for whom stock control is a full-time responsibility. Pharmacists 
and dispensers spend most of their time filling outpatient Prescriptions and 
resupplying hospital wards. Physicians, medical auxiliaries, nurse auxiliaries 
village health workers, and other practitioners are given the responsibility 
for managing drug stocks for their facilities, but seldom have sufficient time 
to devote to stock-keeping activities. Moreover, clerks and often health 
workers who handle drug Supplies are functionally illiterate, making the use 
of standard stock control forms impossible. 


As a result of these factors, inventory control procedures must be individ- 
ualized to suit the information needs and the staff capabilities at each 
category of health facility. 


Major Health Facilities 


Hospital pharmacies and large health centers should be expected to 
keep individual stock records using one of the file card or ledger systems 
described above (e.g., Figure IV.B:8.). These records can be somewhat simpler 
than those for central medical stores (e.g., Figure IV.B.4.), but entries 
should be just as conscientiously recorded. Requisitioning of supplies should 
be done using forms and procedures similar to those described in Chapter IV.D. 


Peripheral Health Facilities 


In general, stock control procedures at small health centers, dispensaries, 
and other clinical facilities should be supervised by a pharmacist or other 
stock control expert from the major lealth facility or area medical store from 
which drugs are received. Supervision and management of drug supply is greatly 
facilitated by standardization of stock control mechanisms, such that the same 
types of health facilities have the same inventory control procedures throughout 


the country. 


Limited time, lack of interest, absent or inadequate supply training and 
supervision, and, frequently, low literacy rates combine to make “i lh ; 
management at peripheral facilities difficult. These factors also lead to the 
use of different inventory control procedures at many clinical facilities. 


There are at least three stock control methods which have been success- 
the imprest system, the two-bin 


: lth facilities: 
fully used at peripheral hea These systems do not result 


isible inventory. 
or double-shelf system, and visi sys 
in the filing of consumption records at the health facility in the way that 
; With these systems, consumption information for 


standard stock records would. . 
individual facilities must be derived from the issue records at the medical 


store which supplies the facility. 


The remainder of this section will provide descriptions of each of the 


three techniques just mentioned. 
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~S Imprest System 


; a 
With the imprest or "topping-off" system stocks are replenished up to 


level called the imprest level at each review period; no running stock kg. 
are kept. The only stock control document is a preprinted sheet ee, or 
each item its description, stock number, unit of issue, and imprest level. 

The sheets contain various additional columns, depending on whether a 
one-step, two-step, or three-step imprest system is used. 


Imprest stock control is a form of periodic inventory, the order interval 
for which is determined by the delivery schedule. Whenever a delivery is due 
-- usually once a month or once every two months -- the responsible physician, 
nurse, medical auxiliary, or clerk looks at the store closet or walks around 
the storeroom with the imprest sheet and records the stock on hand. This 
sheet is then carried or sent to the issuing medical store. Supplies may be 
issued directly to the representative of the health facility who brings the 
imprest form or they may be brought to the health facility as part of a 
routine delivery schedule. 


Imprest quantities for each item are initially estimated from available 
information on drug consumption and disease patterns. Over time these quanti- 
ties are adjusted as needed, usually on a trial-and-error basis. Some new 
programs have successfully used population-based or service-based epidemiologi- 
cal estimates as described in Chapter II.B. to establish imprest levels. 


Figure IV.B.9. provides samples of imprest sheets for one-step, two-step, 
and three-step systems. These sheets can easily be produced by mimeograph, 
photocopying, or, if necessary, by hand. 


One-Step Version -- This adaptation requires the health worker simply to 
record in column 5 the number of units of stock on hand. The pharmacist or 


responsible storekeeper at the area medical store then takes the difference 
between the imprest level (column 4) and the stock on hand, to determine the 
stock required (column 6). Since the medical store may not be able to issue 
all that is required, column 7 records the amount actually issued. 


Two-Step Version -- This version requires the health center to fill in 
the quantity requested (column 6) as well as the stock-on hand (column 5). 
This allows the health center staff to use their experience to adjust quanti- 


ties. The district medical store may revise this request if it is felt to be 
unreasonable in any way. 


Three-Step Version -- Health center staff are requested to enter opening 
stock levels at the beginning of the two month supply period (column 5), which 
can usually be calculated from the previous imprest sheet, count the stock on 
hand (column 6), calculate the two month consumption (column 7 = 5 —- 6), and 
make a specific request for supplies (column 8). This version obviously 
provides the most information and the most accurate means to predict future 


demand . However, it also requires the most time, motivation, and mathematical 
ability. 


Imprest forms are usually kept in a chronological file and the three-ste 


‘ . . . P 
version provides a particularly clear record of consumption, 


Figure IV.B.9. 


Sample Imprest Forms 


a. ONE-STEP VERSION 


Ministry of Health 


Department of Medical Supply 


Two Month Imprest Order 


Health Facility: 


Oe 


to 


—<—<—_ __ 


Submitted by (name): 
Supply Period: 


Date Submitted: 


Requesting 
Facility 


Description Imprest 


(2) 


3-021 Aspirin Tabs 
300 mg. 

8.04.1 Chloroquine Inj. 
80mg/2m1 


b. TWO-STEP VERSION 


Ministry of Health 
Department of Medical Supply 
Two Month Imprest Order 


Health Facility: Submitted by (name): 


Supply Period: 


Date Submitted: 


Requesting 
Facility 


Unit of 
Issue 


Imprest 
Level 


Description 
(2) 


Adrenalin Inj. 
1: 1000 


Chloroquine Inj. 
80mg/2m1 


c. THREE-STEP VERSION 


Ministry of Health 
Department of Medical Supply 
Two Month Imprest Order 


Health Facility: 


Supply Period: 
to 


—— 


Date Submitted: 
Requesting 
Facility 


Stock No. 


Two Month 
Cons ump- 
tion 

(7) 


Opening 
Stock 
Level 


(5) 


Imprest 


Description 
Level 


(2) 


Adrenalin Inj. 
1: 1000 


Ee 
Aspirin Tabs 
300 me. 


Quantity 
Requested 


Area Medical Store 
Use Only 


Stock 
Required 


Area Medical Store 


Stock 
Approved 


Submitted by (name): 


Area Medical Store 
Use Only 


Stock 
Issued 


Quantity 
Approved 


Quantity 
Requested 
(10) 


(8) (9) 


Chloroquine 
80me/2m1 


Inj. 


Chloroquine Tabs 
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Variations -- Several variations on the above three imprest systems are 
possible. In some one-step systems the imprest number for each ree me is 
kept in a record at the district medical store, but is not printed on the 
form. This allows the same form to be used for different types of institu 
tions and it also allows some adjustments for individual facilaty size. 

Adjustments for variations in drug usage can be built into the system, 
either by the health centers requesting greater quantities prior to high usage 
seasons or by the district medical store automatically adding extra stock at 
this time. 


Finally, it is common to produce several categories of sheets, each one 
corresponding to a different type of health facility. 


Comments -- An imprest system can contribute significantly to the consis- 
tency and reliability of supply at peripheral facilities. Several points are 
noteworthy: 


e The list of imprest items can serve as a teaching reference for 
medical auxiliaries and other health workers to assure that thera- 
peutics training and the drugs supplied coincide. 


e The final decision regarding issue quantities is placed upon the most 
skilled person in the chain: the hospital or district medical store 
pharmacist or supervising storekeeper. The system provides this 
individual with a reasonable amount of information without burdening 
the field staff. 


e Forms are adaptable to several levels of mathematical ability. 


e Copies of the imprest forms can be bound by individual facility 


at the medical stores and serve as a consumption record for future 
planning. 


e The imprest level should include a safety stock sufficient to prevent 
stockouts under normal conditions (provided the system has been 
sufficiently well-supplied and managed to assure drug availability). 


@ Imprest levels can perpetuate chronic over-stocking of individual 
items or facilities and under-stocking of others. Staff from the 


local hospital Or 1Ssuing medical store should make periodic supervi- 
Sory visits if at all possible. 


Elementary as the system is in many ways, 1t is prone to degenerate 
into a zero-step system in which forms are returned simply with check 
marks in the stock-on-hand column for items which are needed. 
training of supply staff at the time the imprest system is intr 
and regular supervision should help prevent this problem. 


Adequate 
oduced 


The "unit of issue" frequently leads to confusion. 
vexing circumstance occurs when the issue unit is a bottle of 100 
tablets, the imprest level is 5 (that is, 5 bottles of 100 each). b 
the current supply is in bottles of 250. Two bottles is 5 i abies “f 
units! Confusion is reduced if drugs are supplied in standard 
course-of-therapy packaging, as described in Chapter V.B. 


A particularly 
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Figure IV.B.10. 


Double-Shelf Inventory Control System 


Adapted from McMahon, 1980. 


Although the imprest system does not require a card file or stock ledger, 
some system of filing prescriptions or keeping a dispensing ledger is important 
as a part of the clinical record. 


b. The Two-Bin or Double-Shelf System 


Another no-paperwork system for stock control, the two-bin System, is a 
variant of the perpetual system. The stock of each item is physically separ- 
ated into two bins -- the working bin and the reserve bin. When the working 
bin is empty, the health worker changes to the second bin and is alerted that 
new supplies are needed. The reserve bin should contain enough stock to cover 
the expected lead time and a small safety stock. 


Although the two-bin system 1s a perpetual system, it can be adapted for 
use at a peripheral facility which receives deliveries only at scheduled inter- 
vals. A checklist of all items in stock can be used to indicate in advance the 
items for which the first bin is empty and, therefore, replacement is needed. 
The quantities in each bin could be established in such a way that each new 
delivery would be placed in the reserve bin and the remaining reserve stock 


moved to the working stock bin. 


A modification of this system which works well for small health facilities 
When new stock arrives, it is 


is the double-shelf system (Figure IV.B.10.). 
The stock 


divided into two parts, which are placed separately on two shelves. 
placed on the bottom shelf is sealed in plastic bags of bound in some other way, 
and labeled "not to be used until new order is sent. When the druzs on the top 
shelf are finished, the health worker begins to use the remaining stock, and 


sends off a new order. This system works well only if the supply time is half 


the purchasing interval. 
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ce. Visual Inventory Control 


Visual inventory control is based on actually look ing at the stock to 
determine when additional stock is needed. In this respect 1€ 1s the most 
basic form of inventory control possible. Experienced pharmacists and supply 
clerks operating in the absence of a formal inventory system frequently become 
quite skilled at determining stock requirements by glancing at each of the 
items on the shelf. 


A more structured form of visual inventory, similar to the two-bin system, 
relies on lines drawn on the stock shelves. The stock of each item is lined 
up systematically from the back of the shelf to the front. Drugs are issued 
from the front of the shelf. A line is drawn across the shelf to indicate the 
division between the working stock and the reserve. When the line 1s crossed 
drugs are dispensed from the reserve and this is an indication that the item 
should be reordered. Notations on the shelf can be used to specify order 
quantities. A second line dividing the rearmost stock can be used to separate 
an emergency stock which, when the working and reserve stocks are spent, 
should be used only for the most acute situations. 


SUMMARY 


The basic challenge of inventory management is balancing the benefits of 
keeping stock on hand against the costs of stock-holding. 


Benefits of inventory are that it (1) protects against uncertainty in 
supply and demand, (2) permits bulk purchasing, (3) improves distribution 
efficiency and use of transportation, and (4) can be used to anticipate 
seasonal fluctuations in consumption. 


Costs include the capital cost (inventory is like money in the bank) and 
storage costs (stock-keeping, deterioration, obsolescence, expiration, 
and pilferage). 


Inventory consists of working stock and safety stock. Working stock is 
determined by the type of inventory control System. Safety stock is deter- 


mined by management. Higher safety stock means greater expense, but fewer 
stockouts. 


Stock records in the form of file cards or ledgers are necessary at all 


but the smallest facilities. Staff should be taught to use them and be 
supervised. 


Inventory models are of two basic types: 


Periodic -- stock levels reviewed at predetermined intervals and 
orders based on current stock level and an established 
maximum, 

Perpetual -- stock levels constantl 


y reviewed and orders placed onl 
when stock falls below a predetermined Lerete , 
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At the central level, purchasing and inventory control can follow one of 
four patterns: 


(1) Annual purchasing -- a common, but potentially costly system; 

(2) Scheduled purchasing -- periodic Procurement at quarterly BE eenic 
annual intervals; the System of choice for many programs; 

(3) Perpetual purchasing -- based on a perpetual inventory; poten- 
tially the most economical, but also the most demanding of staff: 

(4) Modified optional replenishment -- a complex System suited to 
large, established programs. 


At regional and district levels and in major health facilities, periodic 
inventory control for scheduled deliveries is usually the most practical 
system. 


At peripheral health facilities, less complex inventory control and requi- 
sition procedures are needed. Two options: 


e Imprest System, using checklists of varying detail to reorder 
drugs, no permanent stock records kept; 


e Two-Bin System, a form of visual inventory, using separate bins 
or shelves to indicate reorder points. 
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Appendix IV.B.1. 


Determination of Economic Order Interval 
and Economic Order Quantity 


The formulae listed below are based on the following definitions: 


EOI = economic order interval (in months) 
EOQ economic order quantity (in units) 
A annual usage of an item in units 
C = cost of placing and recelving an order 
(dollars per order) 
P = purchase price per unit of each Ltem (dollars 
per unit), including freight, discounts, etc. 
I = inventory holding cost (percent per year) 
( 100 ) 


l. Economic Order Interval 


The economic order interval for procuring an individual item in a 
periodic inventory system is given by the formula: 


EOI = 288C 
API 


For example, if the ordering cost is $4.00, the annual usage is 600 units, 
the cost of each unit is $10.00, and the inventory holding cost is 30 percent, 
then the EOI would be 0.8 months or about 24 days: 


EOI = 288 x $4.00 = 0.8 months 
euu x SI0.300 % 0.30 


If orders are placed on the average every 24 days, then there will be 15 
orders per year, the average size of which would be 600/15 = 40 units. 


2. Economic Order Quantity 


For a perpetual system, the economic order quantity for an individual 
item can be determined from the following formula: 


EOQ = 2AC 
PI 
Using the same example as above, the EOQ would be: 


EOQ = 2 x 600 x $4.00 = 40 units 
$10.00 x 0.30 


is the same as the average order quantity of 40 units calculated 


mis value This is as it should be for the same 


above from the economic order interval. 


item. 
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Importation and Port-Clearing 


aoe vulnerable to poor SCorage conditions and poor handling. They are also 
ighly haga > making their theft much more likely than the theft of 

more mundane imports. Thus, there is a critical need to expedi 

of drugs from air, sea, and land ports, ~~ 


Losses can be extensive and are often Proportional to the delay in 
clearing goods from the port. Types of losses include: 


@ reduction of shelf life Or, as in the case of vaccines, complete 
loss of potency of a pharmaceutical when it 1s kept in the port under 
improper storage conditions; 


® increased pilferage resulting from damages to cartons caused by poor 
handling; 


© demurrage fees owed to port authorities for delays in clearing; 


® stockouts at storage and dispensing facilities when port~c learing 
delays lengthen the lead time, unless funds are invested to increase 


safety stocks; 


® exacerbation of cash flow problems in programs operating a revolving. 
drug fund; capital funds are tied up by port-clearing delays. 


Obviously, the individuals responsible for port-clearing perform a vital 
function in the operation of a public supply program. Systems and procedures 
which can improve the efficiency of port-clearing are discussed in this 


chapter. 


i. THE PORT-CLEARING PROCESS 


Port-clearing consists of several successive activities, the most 
important of which are presented below. 


a. Identifying the Arrival of Shipments 


As soon as a consignment of drugs is shipped by the seller, it is the 
seller's responsibility to inform the buyer of such details as the name of the 
carrying vessel and its expected time of arrival at the buyer S port. This 1s 
often done by cable and followed by the seller dispatching to the buyer copies 
of all the documents mentioned in Figures IV.C.1. and IV.C.2. Once the buyer 
receives these documents he can contact the local agents of the carrying 


vessel to obtain information regarding its exact arrival date. 


Figure IV. C. 1. 


Processing of Import Documents 


Seller’s 


Call for Offers 


Prepare pro- 
forma invoice 


Proforma Invoice 


Buyer 
Specify drug 
requirements 


Select 
supplier 


Prepare 
Letter of Credit 
Establish 
Advise of LO Letter of i 
Credit articy la 
val rs : 
Ape cation ( Review and Dispatch 
Nott approve LC ‘ confirmation 
i : mber to Seller 
Saehticn Direct Confirmation of LC Nu 
and packing 
of order 
Prepare 
goods 
for shipment 
Accept 
BL Shipment 
Collect all 
documents L 
IN 8, PL Approve 
» LO, IP supplier 
payment; Receive 
ae documents N 
origin authorize Ot : 
Payment | documents Payment payment Ban ication & 
copies ~————— 
Buyer Receive 


Issue 
delivery 
order to 
buyer 


Key 

Pl = Proforma Invoice 
LC = Letter of Credit 
BL = Bill of Lading 

IN = Invoice 


CQ = Certificate of Quality 
CO = Certificate of Origin 
IP = Insurance Policy 

PL = Packing List 


Duplicate Copies of BL, CQ, PL IN, CO, Ip 


documents and 
initiate 


payment 
Receive payment 
payment and 
release L 
original \ 
documents CQ, PL, IN 
“leaseg Beg por 
n 
nt original documents clearing 
Prese sed by the Bank operations 
authorized DY 
Pro 
Cee 
Ato Custom Pay custom duty 
s & port authority 
charges 


Obtain delivery 
order from port 
warehouse 


Transport to 
warehouse for 
complete 

inspection 
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Figure IV.C.2. 
Documents Used in Pharmaceutical Trade 
Proforma Invoice (PI) -- Provide 


d to the buyer by the suppli 
; ppiler and including information such 
as the price of the product in the form of a C & F on CIF value, a detailed description of the product 


offered, and terms of Payment, etc so that t Fe t 
- +, SO tha he buye an sele 1 i 
‘pee y ct a supplier and proceed to establish 


Letter of Credit (LC) ~~ An interbank document issued by the buyer's bank. It states that a 
certain sum of money is available for the seller to claim from his bank as soon as he ships a consign- 
ment and presents the required documents, as specified in the letter of credit. It becomes irrevocable 
when appropriated and numbered by the bank 


. 


Bill of Lading (BL) -- A document certifying that the goods are in the charge of the carrying 
vessel and dated on or before the last date for shipment as given in the letter cf credit. Signed 
by the master of the vessel; issued by the shipper. 


Certificate of Quality (CQ) -- It is the usual practice for a buyer to insist on a certificate 
of quality to ensure that the drugs purchased conform to an acceptable standard. If the manufacturer's 
reliability is uncertain, it is Customary for the buyer to insist on a certificate of quality issued 
from a well-recognized third party such as the General Superintendence. 


Packing List (PL) -- Prepared by the seller, this document describes in detail the contents of 
each package in a consignment of drugs. The details normally include a description of the drug 
including its strength, pack size, the number of packs per carton, and the number of cartons per 
package. This helps the buyer to check whether drugs actually shipped are in accord with the packing 
list and the purchase contract. 


Certificate of Origin (CO) -- Document stating that the product under consideration has been 
produced by the manufacturer in the country concerned. Such a certificate should be obtained from a 
national chamber of commerce or similar institute of the exporter's country. 


Insurance Policy (IP) -- Drug consignments are generally insured against damage, pilferage, and 
complete loss. The insurance policy indicates that a certain sum of money has been paid as a premium 
to cover the consignment of drugs. This document would normally provide information with regard to 
the nature and extent of coverage provided, and terms and conditions under which it is valid. 


Invoice (IN) -- Document provided by the supplier indicating costs, freight, insurance, and 
any other payment that is due on the order. 


Bank Guarantee (BG) -- In certain circumstances, the lack of necessary documents may make it im- 
possible for the buyer to clear the consignment of drugs which has arrived at the port. In such 
instances it is sometimes necessary to obtain a bank guarantee from the buyer's bank in order to com- 


plete port-clearing. 


Bank Bill (BB) -- A bill presented by the buyer's bank to the buyer which covers total cost of 
goods received and any bank charges for processing the order (cable charges, interest on LC, fees). 


b. Locating the Shipments 


Information can also be obtained from the local agents as to where, 
specifically, the shipment will arrive (i.e., what quay or airport), and 
subsequently the specific port or customs warehouse to which the consignment 


is cleared. 


Cc. Obtaining Documents Needed for Clearing 


The port authorities require the original copies of the documents detailed 
nF; we ee C.2. to permit clearance by the buyer. Along with these documents 
acs » eae d Port Authority Entries. Once this is completed, 


an j 
the buyer prepares Customs ) as well as Port Authority and other charges 


customs duties (if applicable 
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must be paid before removal of the consignment of drugs from the custody of the 


customs and port authorities. 


Further details regarding the processing of documents are illustrated 
graphically in Figure IV.C.1. 


ASSESSMENT GUIDE IV.C. Bes 
Importation and Port-Clearing Activities 


e What air, sea, and land ports do public drug supplies come through? What 
proportion of the total supplies come through each of the ports? 


® What is the average length of time between the arrival of a drug in the 
port and its release for transport from the port to the central medical 


stores? 


@ What are the storage conditions at the port(s)? Are there cold rooms? 
Freezers? Locked warehouses? Chained fences? What is the environment of 
the port like? Is there always a wet sea mist, for example? 


@ What losses occur in the port due to damage? Theft? Poor storage condi- 
tions? Inability to locate shipments because of crowding or disorganized 
port management? 


@ Who is responsible for port-clearing? Private import agents? Central 
medical stores clerks? An import unit within the Ministry of Health 
pharmaceuticals program? A separate government office? 


@ Are drugs given any special priority with regard to storage conditions 
and the expediency of port-clearing? What is the effect of government 
customs and import control regulations on the efficiency of port- 
clearing? Do other ministries and government agencies facilitate or 
impede port-c learing? 


@ Do the individuals responsible for port-clearing know in advance when 
and where a shipment is due? Is this information used to expedite port- 


clearance? How do the responsible individuals coordinate the activities 
of those engaged in port-c learing? 


° Do the individuals engaged in port-clearing receive formal training in 
import document ation and port-clearing procedures? 


@ Does the number of drug consignments var 
year? If so, does this variation in wo 
the port-clearing staff? 


y significantly throughout the 
rkload create any difficulty with 
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d. Delivery to Warehouse 


Except for drugs requiring special Storage conditions, such as a cool 
room or a dark location, the consignment is kept in a general-purpose port or 
customs warehouse until delivery. The loading of the consignment onto trucks 
must be supervised by wharf officers and drivers instructed to proceed to the 
exact stores to which the consignment should be delivered. 


ya EXPEDITING PORT-CLEARING 
BS tae NE BS 


_ Even though port facilities in many developing countries do not favor 
efficient clearing of drugs, the port-clearing department can improve the 
Situation by utilizing better systems and Procedures. Typical problems 
experienced by an Import Unit with some methods for expediting work are 
discussed below. 


a. Use of an Activity Monitoring System 
ee ee ORDA bystem 


One of the biggest problems experienced by a manager in charge of an 
import unit or port-clearing department is the Supervision of staff engaged in 
clearing of drugs at the port. Unlike other functional departments such as 
procurement and inventory control, many of the persons involved in clearing 
drugs have to work long hours outside the office. Hence, supervision, assign- 
ment of duties, and progress control become rather difficult. 


Under such conditions it 1s helpful if the import manager maintains an 
information system at his office which is capable of monitoring current port- 
clearing activities, causes of delays, and assignments of personnel. Such a 
system should expedite the clearing of urgently needed consignments. 


One such system, using a manually operated control box, has been success- 
fully introduced into the State Pharmaceuticals Corporation of Sri Lanka 


(Country Study IV.C.1.). 


b. Acquiring Information Regarding Expected Consignments 


Another major problem is the lack of sufficient information on expected 
shipments so that work can be scheduled we ll in advance. In many instances 
the Import Unit learns of the arrival of consignment s only after the eo have 
actually landed and in some cases after having incurred high ee. a i 
It is also common for the Import Unit to spend a great deal of “ag checking 
with shipping agents to ascertain whether the goods have arrived. 


Unnecessary demurrage charges and expenditure of staff time are usually 


d by a breakdown of communication between the supplier and the purchasing 
deuhes wat If the standard form letters described in Appendix I11.B.2. are 
Saal ae aK ante help the Import Unit to obtain timely information on expected 

’ 


shipments. 


Country Study IV.C.1. 


A Manually Operated Control Box to Expedite Port Clearance 


The State Pharmaceutical Corporation of Sri Lanka, during its first few years of operation, agit 
frequent stockouts of drugs. In many instances the drugs which were out of stock were awaiting ee 
at the port, but could not be made available for distribution due to delays in the clearing ae ; A 
improve the operations of the Wharf Department many new systems and procedures were introduced, inclu 2g 


a manually operated control box. 


Wooden 


CONTROL BOX Sanaa 


The Control Box -- The system consists of a six- 
compartment Control Box and a set of Control Cards 


and is linked to the order status monitoring system Compartmer 
described in Country Study III.B.2. As soon as a Six 

reply to Standard Letter No.3 regarding shipping / 

information is received by the Supply Department Compartment 

(Appendix III.B.2.), the information is passed to One 


the Wharf Department and a Control Card (see below) 
is prepared and introduced into the first compartment. 


The next step is to obtain the original and copy documents in required number from the Supply Department 
and to prepare the other documents necessary for port-clearing. 


As each step in the process is completed, the Control Card is moved to the next compartment in the Control 
Box. The activities associated with each compartment are listed below. 


Compartment Number Significance of Card Stationed in the Compartment 
1 An expected shipment. For each expected shipment a card is prepared, indicat- 


ing the Due Date, Indent Number, Vessel, etc. (see below). 


2 Documents not in order. Information regarding the shipment has not been 
provided by the Supply Department. 


3 Documents necessary for clearing are being processed at the Wharf Department. 
4 Awaiting arrival of vessel. 
5 All documents in order, awaiting clearance. : 
6 Consignment cleared and a wharf note issued. 
Setting Priorities for Clearing -- When many consignments are awaiting clearance at the port, a system 


of assigning priorities for clearance is needed, Color-coding of control cards serves this purpose. 
White cards in the control box represent all normal deliveries; red cards represent any air freight 


consignments or emergency shipments; green cards are for drugs which require refrigeration and, therefore 
must be given top priority in the clearing schedule. 


Conclusion -- Maintaining the control box serves as a powerful tool to control the activities of the Wharf 
Department. Further, this method of control gives the Manager of this Department ample opportunity to 
schedule his work well in advance and to reallocate facilities and manpower to jobs with high priority 


Cards Used in Control Boxes at the Wharf Department 


Underwriters: 
Value of Claim: 


Expected Contents: 


Remarks: 
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Cc. Obtaining Necessary Documents 


Another problem which causes many delays is the lack of pro py t 
necessary for clearing consignments. Often, documents ae oat corames s 
mot received from suppliers or are not available in correct numbe "This - 
results in additional delay and expense. There is very little he a 
done to overcome this problem, except to incorporate reports of such suppl 
inefficiency in the general merit rating System of suppliers (Chapter rd ve 


= PRESSING INSURANCE CLAIMS 


= An important part of the procurement and importation process is the 
initiation and completion of insurance claims for damaged, short-shipped, or 
otherwise substandard shipments. The following 1976 listing of insane 
claims for one large national drug importation program illustrates the magnitude 
of recoverable damages: 


Category Value of Claims 
Damaged, Broken U.8.5 27 7480. 
Short-Shipped > - 3,065. 
Packing Error $ 435. 
Short-Landed S - 2,800. 
TOTAL $ 33,780. 


Although this total represents only 2% of the U.S.$1,788,380. landed value of 
1976 imports, the absolute value of the losses which would have occurred 


unless the claims had been pressed is substantial. 


Recovery of insured losses depends upon the existence of a conscientious, 
systematic routine for inspecting all shipments when they are accepted at the 
port or at the central warehouse. Procedures similar to those described in 
the following chapter should be used, and inspectors should be closely supervised. 


Consistent recovery of insured losses also depends upon the assignment of 
qualified staff to claims processing. Their work can be facilitated by the 


institution of a hand-operated monitoring system similar to the one used for 


port-clearing. This would reduce the chance that claims would be forgotten or 


unduly delayed. 
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ce ee eS 
Figure IV.C.3. 


Organization of an Import Unit 


Import Manager 


Statistical Unit (2)* Documentation Division (3)* 
e collects all data on e follows up invoices to 
quantity and value of determine date of arrival 
imports e prepares necessary documents 
Long Room Section (4)* Clearing Section (9)* Insurance Drivers (4)* 
e checks all manifests e handles final Section (6)* Laborers (4)* 
for drug arrivals clearance documents e processes 
® prepares and clears ¢ collects delivery all claims 
customs documents order from agent 
* pays duties e arranges transport 
to stores 
e arranges insurance ( )* = number of 
survey staff members 


VR 


4. IMPACT OF GOVERNMENT CUSTOMS AND IMPORTATION REGULATIONS ON THE 
EFFICIENCY AND ECONOMY OF PORT-CLEARING 
$$$ IEE ULEARING 


While government customs and 


at import regulations vary from one country 
to another, the efficiency and eco 


nomy of port-clearing is greatly hindered 
by poor systems and procedures used by customs and port authorities in many 


countries. Resulting delays for importers are substantial, yet there is 

little that can be done to overcome this situation. The common practice 
adopted by private companies and individual importers is to obtain the services 
of a clearing agent, who usually has some arrangement with port officers to 
expedite the clearing of goods. In the case of public institutions, adminis- 
trative and financial regulations often make it impossible to adopt ‘sage a 


practice. Therefore, consignments belonging to these organizations frequent ly 
get a very low priority for clearing. 
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5. ORGANIZING AN IMPORT UNIT 


Responsibility for the clearing of drug shipments from land, sea, and air 
ports may rest with a separate unit of a national drug supply renee ahd 
separate division within the Ministry of Health, with a different ee ee or 
with a private firm entirely outside the government. This responsibilit 
should be specifically defined and the responsible officials should be Se cause 
able to the drug supply program for prompt, reliable port-clearance. Figure 
IV.C.3. shows the organization of the import unit for one large national dru 
Supply program. g 


Although most port-clearing functions can be performed by trained clerical 
staff, the specific procedures should be established by an individual experienced 
in import management. To achieve efficient port-clearing, these procedures 
must take into consideration the idiosyncracies of local port conditions and 
of the individual drug supply program. 


SUMMARY 


Port delays can be costly. Types of loses include: 


reduced shelf-life or, with vaccines, complete loss of potency; 
increased pilferage; 

demurrage fees; 

stockouts unless safety stock levels are increased; 

cash flow problems because drugs are tied up in port. 


The port-clearing process consists of: 


(1) Identifying the arrival of shipments; 
(2) Locating the shipments; 

(3) Obtaining documents needed for clearing; 
(4) Delivery of goods to the warehouse. 


Expediting port-clearing is an important function of the Import Unit. Use 


of a simple, hand-operated activity monitoring system can facilitate this 
function. 


Losses and damages in transit can be substantial. To recover insured 
losses, the Import Unit must systematically and expeditiously press insur- 
ance claims. 

The impact of government customs and import regulations on port-clearing can 
be significant; private companies are sometimes able to achieve more rapid 
port-clearance. 

As in other aspects of drug supply management, sufficient numbers of experi- 
enced and well-trained staff can significantly improve the port~-clearing 


process. 
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Design and Operation of Storage Facilities 


making and timely performance in other areas of the supply system, including 
product selection, budgetary planning, and procurement. But careful drug 
selection and wise procurement Practices are of no consequence for public 
health unless the distribution network can properly store and regularly 
deliver drugs to all health facilities. Few physicians and pharmacists and 
even fewer auxiliary nurses and village health workers participate in the 
development of drug formularies or other planning activities, but empty 
storerooms and erratic delivery of drugs frequently confront all of these 
workers. 


In many public health systems, Storage and transport of supplies rank low 
as budgetary and planning priorities. Reasons for this are best sought in the 
predominance of clinically oriented physicians in key management positions, in 
chronic financial constraints, and in the low professional status accorded to 
stock clerks, porters, and truck drivers. The tendency to neglect distribution 
activities is unfortunate because storage and delivery are two areas in which 
low-cost tangible improvements can be made -- and often very quickly. Ware- 
houses (medical stores) are relatively inexpensive to construct or renovate; 
more rational management of existing transport resources can markedly improve 
delivery; and more careful supervision of distribution staff can Significantly 


reduce drug wastage. 


Assessment Guide IV.D. introduces many of the issues to be considered in 
the evaluation of a country's distribution network and the operation of stor- 
age facilities. The main objectives of an effective system for storage and 
delivery are summarized in Figure IV.D.1. This figure might serve as the 
starting point for planning a new system or designing improvements in an ex- 


isting sytem. 


l. THE PHYSICAL STRUCTURE 


a. Establishing the Distribution Hierarchy 


\ 

A basic requirement of system design is determining the number of levels 
in the distribution hierarchy and the delivery paths among these facilities. 
Factors that influence this decision include: 


Number and geographical distribution of clinical facilities 


-@ Effect of route and distance on the time it takes to reach these 
facilities 


Number, types, and capacities of existing storage facilities 
- 


Management capabilities at various levels 


Transport alternatives, their relative costs, and their dependability. 
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ASSESSMENT GUIDE IV.D. any 
The Distribution Network and Storage Facilities 


Distribution Network 


; : 
How many clinical facilities are presently served by the system? ward 1s 
the distribution network arranged? How many levels are eer in c e : 
distribution hierarchy? How are the storage points linked? How 1s eac 


clinical and storage facility supplied? 


; : : ese Pe 
How extensive is the geographic dispersion of the clinical facilities? 
What are the distinctive features of the pattern of distribution? 


What are the average times and mileage between warehouses and clinical 
facilities? Are travel times affected more by distance or route condi- 
tions? Are there significant regional variations in travel times? 


Where are the principal sources of pharmaceuticals located? Are they 
concentrated in one place? Dispersed? What are the potential contribu- 
tions of individual suppliers to the System in terms of products? 
Storage capacity? Transport? 


Storage 


How well does the warehouse move and store supplies? Are there particu- 
lar problems associated with building design? Equipment? Personnel? 


How is the warehouse Organized? What are the different offices and 


sections? What does each do? What would an organogram of the present 
staffing pattern look like? 


How would you rate the performance of basic routines for receiving, 


storage, and shipping? What are the principal problems associated with 
each? Weak staff? Procedures? 


What forms are currently used in the warehouse? 


of present documentation Procedures? How long does it take to process a 


requisition and prepare a shipment? How long would it take to determine 
the quantities of each Supply item now in stock? 


What is your assessment 


and control procedures at regional and distri 
facilities? Who is responsible for this acti 


Figure IV.D.1. 


Elements of System Design 


Objectives: 


Factors to consider 


2 lO 
ae EE eC 


ESTABLISH THE HIERARCHY 


Work toward a system that 

is simple to manage and mini- 
mizes costs, while providing 
good service. 


LOCATE STORAGE FACILITIES 


Locate warehouses to facil- 
itate movement of drugs 
from sources to patients 


DEVELOP SUPPLY MANAGEMENT 
CAPABILITY 


Work toward an uncomplica- 
ted approach that moves 
supplies efficiently and 
provides reliable informa- 
tion for control and 
management decision-making. 


DEVELOP DELIVERY CAPACITY 


Develop a flexible system that 
uses available resources to 
provide reliable service at 


low cost. 


Number and geographical distribution 
of clinical facilities 


The time it takes to reach facilities 


Number, types, and capacities of exist- 
ing storage points 


Managerial capacities at various levels 
Transport alternatives and their rela- 
tive costs 

Location of sources 


Number and location of clinical facil- 
ities 


Transport links between sources and 
clinical facilities 


Transshipment requirements 
Seasonal closing of routes 


Careful selection of the building site 


Principles of warehouse design and 
internal organization 


Staffing and procedures 

Effective personnel management 

Supply management at clinical 
facilities 

Existing transport resources and their 
costs 


Vehicle maintenance procedures 


Coordination of delivery intervals, 
stock levels, schedules, and routes 
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sign. The role of the distribution sys- 


sal optimal de ae 
There is no univer P ts by minimizing stockouts of drugs 


to patien 
tem is to provide good service rs 
through regular, scheduled deliveries. Since budgetary constraints 


scarcity of managerial talent are almost universal, eee the only tie 
i i t is simple to manage, an 
to "work towards a system tha 
generalization 1S i ee ie 
inimi l 1 ceptable level o ; 

minimizes costs, while providing an ac 
needs, resources, and constraints vary considerably from country to eeee 

a 7 . . . = 
the number of levels and storage facilities in the hierarchy must be deter 


mined on an individual basis. 


Country Study IV.D.1. illustrates some of the variability which 1s pos- 
sible in system design. Im each country, the structure of ‘the distribution 
network evolved to meet certain local needs or constraints. And in each case 
the distribution network was in a state of continuing evolution as existing 
constraints were recognized and attempts were made to meet new needs. 


Comparison of Alternative Distribution Networks 


Figure IV.D.2. shows four alternative distribution networks, which are 
prototypes based on the distribution systems described in Country Study 
IV.D.1. Also noted are the average inventories in the four networks; these 
are hypothetical estimates based on an annual consumption of U.S.$1,000,000 
worth of drugs. The estimates assume that the drug list is divided by level- 
of-use so that only certain drugs are stocked and dispensed at the lower 
levels, and that adequate safety stock is maintained in order to assure no 
more than a 5% stockout rate with moderate variability in demand and in de- 
livery. The estimates also assume that drugs are delivered every six months 
to the highest level stock points, every three months from central to regional 


facilities, every two months from hospitals to health centers, and monthly to 
aid posts. 


Networks A and B are three-level networks, while networks C and D are 
four-level networks. It is apparent that the addition of another level to the 
distribution network carries significant implications in terms of the amount 
of inventory required to maintain necessary working stock and safety stock. 
Comparison of network A with network B and network C with network D demonstrate: 
that additional safety stock may be required when regional storage points 


(regional medical stores) are entirely separate from clinical facilities 
(regional and district hospitals), 


Choosing the Best Distribution Hierarchy 


Choosing the number of levels f 


Or a distribution s se 
the types of storage facilities at é ystem and determining 


ach level is a compl i 

V.D.3. pilex process. Figure 

‘ Sogo? Che meet common patterns, three-level and four-level abate 
> 


in terms of several factors th i 
at are important to c 1 
systems are usually less expensive to set u Rectcce, Stag a: 


generally easier to manage. However 
; ’ 
tion are great, four-level systems wil 


Country Study IV.D.1. 


Distribution Networks in Selected Countries 


Peru -- The Basic Medicines Pr 
. government Cransp. rta- 


Instead, distribution Occurs through th 
y the existence of 36 Peruvian drug firms, 19 subsidiarie. of 


istribution network Which reaches a la ge 


Every two years the Basic Medicines Program collects estimates of drug requirements from the Area Hospi 
tals, conduct s a public tender, and awards two-year supply contracts. Each supplier then ee . ae - 
terly listing which indicates the quantity of each drug to be delivered to each of the 57 Area Ho le. 
Monthly supplementary deliveries are sometimes needed, and Area Hospitals can arrange transfers oe een y 
among one another. From the Area Hospitals drugs are issued to 100 local hospitals and over 300 ncetee 
centers. These facilities then Supply about 1000 health posts. Some Area Hospitals have special transpor- 


tation resources, but often drugs are carried by the doctor or health wort f i : 
health centers and health posts. (1977) om eee ee 


islands, Papua New Guinea (PNG) is highly dependent upon air and sea transportation. In response to this 
geographic diversity and disjointed transportation network, the Ministry of Health established regional 


PNG is almost completely reliant upon foreign sources for finished dose products and pharmacy raw mate- 
rials. When contracts are negotiated, divided shipments to each of the regional stores are specified. 
About 80% of all supplies are shipped directly from the Supplier to the regional medical stores. The 
remainder of the shipments are generally low-volume, low-value items which are delivered to the medic 21 
store in the capital city for subsequent redistribution. Suppliers who find that distribution to multiple 
ports adds significantly to their expenses will sometimes make an offer which Specifies a single delivery 
port only. The tender board then has the option of selecting a more costly offer with divided delivery. 
Following a system of regulated indenting (Country Study IV.B.1.), orders from the regional stores are 
collated by the central office and placed three times per year. 


From the regional stores drugs are delivered by land, sea, or air to the 20 hospitals monthly and to 

the nearly 200 health centers every two months. Supplies for the 1700 aid posts are generally collected 
every two weeks by the aid post orderlies when they come to the health center or hospitals for their 
paychecks. Delivery may take up to eight weeks to the most peripheral locations, but one to three week 
delivery times are more common. (1978) 


Tanzania -- Over 90% of the drugs used in Tanzania are imported in finished dose form. They are re- 
ceived at the capital seaport or airport and are brought to the government Central Medical Stores (CMS) 
for distribution. From the CMS drugs are dispatched by railway, by truck, and, occasionally, by air to 
the 25 regional hospitals. Regional hospitals are expected to requisition drugs on a quarterly basis, but 
some order bi-annually. Distribution from the regional hospitals to the nearly 200 district hospitals and 
health centers is the responsibility of the individual regions and follows varied patterns throughout the 


country. 


Transportation remains a major distribution problem. Railways are not fully utilized, and highway trans- 
portation is unreliable because large portions of the country are cut off from the coast during the 

rainy season, when roads are impassable. To provide more dependable supplies of drugs and to decrease 
congestion at the CMS, a plan has been developed for the creation of four regional stores. (1978) 


Malaysia -- Drugs for public health care services are provided through the national Government Medical 


Stores (GMS) and a system of State Medical Stores (SMS). Supply contracts are negotiated by the GMS 
vith local manufacturers and representatives of foreign suppliers. All goods are delivered to one of the 


nain ports and transported to the GMS warehouse. Quarterly requisitions are received from the 13 SMS. 
gecause of the large volume of drugs supplied to each SMS, the states make weekly pick-ups. The avail- 


ibility of vehicles and good highways makes it possible for most SMS to send their own transport to 


‘ollect the supplies from the GMS. A systematic pick-up schedule facilitates this process. Bulk items 


ire sent by railroad, and shipments to East Malaysia go by sea, 


: hl or quarterly deliveries to the 12 general hospi- 
i rt, the SMS make weekly, monthly, liver 
ati rp Wand sierriet hospitals and health centers. From these facilities, drugs are forwarded in 
ratidete Ade pi te! and health center transportation to nearly 1500 health subcenters, clinics, and rural 
vaila . 


‘ f its own to handle the collection and distri- 
i al SMS has two to four trucks o ; J 
isan ites - tied, A good cold chain is maintained from the GMS to the health centers. _Operat 
aan a aise sais t ost facilities and the GMS provides insulated dry-ice-cooled boxes which are 
ng refrigerators exist at m (1978) 


sed to transport vaccines to the state stores and from there to the districts. 


Figure IV. D. 2. 


Average Inventory Values for Four Distribution Networks 


INVENTORY VALUE AT EACH LEVEL: 


Network B 
Network A 


ALL LEVELS $454,000 $495,100 ALL LEVELS 


Network C Network D 
384,200 


154,700 
103,200 


7,700 


ALL LEVELS $608,800 $649,800 ALL LEVELS 


Key: d : = Supply a = Storage ey = Storage & @) = Clinical 
Source Facility 


CMS = Central Medical Store 
Clinical Facility ore 
Facility 


DH = District Hospital 
HC a 
Adapted from Quick, 1978 AP = Aid Post 


Figure IV.D.3. 


Comparison of Three-Level and Four-Level 
Distribution Hierarchies 


ee eee 
fe i ee 


COMMENTS 


a a cc 


Quality of 

Service 

e Number of 
stockouts 

e Ratio of 
interim and 
emergency 
to regular 
deliveries 


FACTORS THREE- FOUR- 
LEVEL | LEVEL 

Management Less More 

Complexity complex complex 

Set-up Costs Lower Higher 

e Buildings 

e Equipment 

e Vehicles 

Operating Costs Lower Higher 

e Personnel 

e Utilities 

e Fuel 

e Expendable 

supplies 

Inventory Lower Higher 

Holding 

Costs 

Distribution Three- Four-level 

of Clinical level often use- 

Facilities preferable ful with 
with denser sparser 
distribu- distribu- 
tion tion 


Variable, depending on 
the location of storage 
and clinical facilities 
and the reliability of 
transportation between 
facilities 


Four-level systems are more likely 
to have processing, delivery, and 
inventory control problems at the 
periphery. 


In regions where clinical facilities 
are relatively numerous and/or widely 
dispersed, the costs of a four-level 
system may well be justified. 


The same observation as above. 


If a four-level system results in more 
dependable delivery, then lower safety 
stock is needed and inventory holding 
costs are not as high as expected. 


Distance can be measured in kilometers 
(miles), time, or transportation cost. 
Thus, an area that is small in square 
kilometers but is burdened with long 

travel times may benefit from a four- 


level system. 


Inventory control and delivery are 
harder to manage in extended systems, 
but with good management such systems 
are more responsive to the needs of 


remote facilities. 


ea el 
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establishing the optimal number of 
stem, the following steps may 
hierarchy for an individual 


Since there is no foolproof method for 
levels and facilities in the distribution sy 
provide a useful way of arriving at the "best" 
country Or program: 


(1) Diagram the existing distribution hierarchy (include all clinical and 


storage facilities and the supply lines connecting them). 


(2) Diagram three to six feasible alternative hierarchies (include patterns 
based on different linkages between existing facilities as well as 
patterns which require additional facilities). 


(3) For each of these alternatives, estimate as accurately as possible the 
values for the factors listed in Figure IV.D.3. (management complexity, 
set-up costs, operating costs, inventory holding costs, delivery 
times, etc.). 


(4) Select and implement the system which provides the best quality of 
service with available funds. 


This systematic approach may identify previously unrecognized possibilities 
for improving distribution. Furthermore, steps 1-3 may provide information 
which can be used to substantiate requests to senior officials or external aid 
sources for additional funds. Such funds may make it possible to implement 
one of the more costly, but more effective, plans. 


Bb. Location of Medical Stores 


The placement of medical stores or warehouses can be described in terms 
of location and site. Location refers to the city, town, or other geographic 
division in which the warehouse is placed. Warehouse locations are determined 
in light of the locations of all other warehouses and supply points throughout 
the country. Site selection means choosing the specific piece of land on which 
the storage facility will be built, or the building to be used for storage. 


Because the distribution system is, in effect, the link between sources 
of pharmaceuticals (manufacturers, distributors, donors), and the users of 
these products (patients at clinical facilities) ; 
positioning warehouses is to promote the fastest a 
of supplies from source to user. 


the principal objective in 
nd least expensive transport 
The factors to consider are familiar: 


e Location of supply sources 
e Number and location of clinical facilities 


° Transport links (road, rail, air, 


“ap fale sea) between sources ini 
facilities and clinical 


* Transshipment requirements for land, water, air, or air mail transport 
> 


e Seasonal factors that cut routes 


e Number, type, and capacity of existing storage facilities 
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S _ determine warehouse locations planners need to Study existing maps 
omy : y supply sources, investigate transport options and, finally Select 

. . ° 
the places that will efficiently serve as many clinical facilities as possible. 


The discussion thus far has assumed storage and delivery radiating out 
from one central warehouse that serves as the inlet for all supplies flowin 
through the system. This centralized approach makes sense in countries eae 
sources are heavily concentrated in one city. Haiti is a good example of this 
case. Virtually all sources are located in the capital city of Port-au-Prince 
The central warehouse directly supplies regional warehouses located at stratesia 
points on main highways that give them access to interior road networks. 
Tanzania and Malaysia are other countries in which a single central warehouse 
is most reasonable (Country Study IV.D.1.). 


Papua New Guinea presents a contrasting case (Country Study IV.D.1.). 
Like Haiti, it imports nearly all of its pharmaceutical supplies. It is a 
geographically divided country and its ragged coastline provides five ports at 
which ships can deliver supplies for redistribution. Papua New Guinea's case 
argues for a decentralized approach to warehouse positioning and system 
design. Several top level warehouses could be set up near sources (ports or 
commercial outlets) for distribution to lower levels of the hierarchy. Each 
of these subsystems might have different numbers of levels, as each serves a 
different region with different local conditions. All of the factors discussed 
in the preceding section still apply. With a coordinated information system, 
the central ministry can monitor the flow of supplies into any point of the 
system by requiring duplicate invoices from sources. In Papua New Guinea it 
is neither necessary nor desirable to channel all incoming supplies through 
one central warehouse located in the capital city of Port Moresby. 


A point of special consideration is the storage requirements for trans- 
shipment (shipment of supplies to an intermediate location, from which they 
are forwarded by another means of transport to another major storage facility). 
Warehouses are usually thought of as points of redistribution to multiple 
lower level facilities. And, in fact, warehouses that transship from one form 
of transport to another frequently perform this function. This occurs, for 
example, at a sea port where supplies are taken off ships, stored, and redis- 
tributed by motor or rail transport. In other cases, warehouses for trans- 
shipping perform a "pass through" function. A river port, not well located 
for redistribution, may require a warehouse to temporarily store supplies 
until vehicles can pick them up and transfer them on to a well-located redis- 


tribution point. 


expected points in the distribution 


To avoid delays or congestion at un 
dentified in advance and adequacy of 


network, transshipment points should be i 
storage facilities should be assured. 


A final factor to consider is the effect of seasonal cuts on routes. 
Where mountain passes fill with snow, or rivers become too ey to eee. 
warehouses may be required on either side of these barriers. age - 
decision that must be made on an individual basis in the context o € who 


system design. 
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c. Site Selection 


After determining the geographic locations of warehouses, the next pro- 


blem to be solved is site selection. At each location, warehouses should 


be built on sites that enhance their ability to receive, safeguard, and 
redistribute supplies. Careful consideration should be given to such factors 
as access, drainage, security, water, and electrical and telephone service 
(Figure IV.D.4.). Deficiencies in any of these factors may limit the utility 
of the warehouse, cause stock damage, or both. Warehouses that are geograph- 
ically positioned to take advantage of seaports, airports, railways, or high- 
ways should be built on land that gives them ready access to these links. 


Entry and exit should be unrestricted, and the site must be large enough 
for parking vehicles while allowing free movement to and from the main entrance 
Enclosed yards promote security of vehicles and stock. Good drainage has been 
mentioned and it applies to access routes as well as the site itself. The 
road in and out must be open the year round. (In one South American country, 

a warehouse that is sensibly positioned geographically becomes an island in a 
lake each rainy season. Recently, when workers finally gained access after a 
long rainy season, they discovered that thieves had taken most of the stock.) 


Land that meets all needs may be expensive, especially in commercial 
centers, but warehouses must not be built on unsuitable sites; the long-term 
savings from wise site selection can be considerable. 


2. WAREHOUSE DESIGN PRINCIPLES 
eee 


As with warehouse location and siting, warehouse design should be under- 
taken thoughtfully and with certain Specific design characteristics in mind 
(Figure IV.D.5.). The previous section discussed the importance of ease of 
entry and exit for warehouses. The same principle holds within the buildings 
themselves. Interior storage space should facilitate movement of supplies 
Unless adequate stock elevators are available, one-floor layouts are ret ous 
mended. A large control Storage area offers the most flexibility for stock 
ore eceee ~6Lf, however, the warchotse ds divided into a number of storerooms 
by interior walls, doorways shoud be wide and well positioned to allow free 


movement of supplies throughout the build} 5 F 
warehouse layout, ullding. Figure IV.D.6. is a sample 


Basic Design 
Fat ht A 


pendable Supplies, particularly 

tic » 1t is expensive to 

“i ; ome fans Provide a practical alternative, 
€d ventilation through the roof is recommended 


Good circulation has o 
the central warehouse is loc 
out dust the windows are kep 
fans, and because of the she 


In one Caribbean country, 
ar the waterfront. To keep 
But the building has no 


the central Storage area becomes 


Figure IV.D.4. 

Checklist for Warehouse Site Selection 
[/] ACCESSIBILITY -- road is open the year round. 

[Vv] UTILITIES -- site served by water and electricity. 
[/] comMuNICATIONS -- reliable telephone service. 


[ V] DRAINAGE -- neither site nor surroundin ; 
: g area sub t i 
direct runoff or high water table. Jeet! Se 0cding aaa 


SIZE -- unimpaired entry and exit for large vehicles, ample parking. 
SECURITY -- area not likely to invite intrusion or vandalism. 


[7] PROXIMITY -- good access to transport links, seaports, airports, railways 
highways. ; 


—— ee 


Figure IV.D.5. 


Checklist for Warehouse Design 


meee eee an 

EASY MOVEMENT -- Use one-floor layouts. Interior partitioning limits stock 
arrangement; 1f partitions are used, position walls and doors to promote 
easy movement. 


GOOD CIRCULATION -- Use of fans and forced ventilation prolongs shelf-life 
and improves working conditions. 


BULK STORAGE ON PALLETS -- This improves efficiency of stock handling; 
pallets are cheaper to construct than shelves and hold more stock for the 
amount of space they occupy; they facilitate circulation and allow easier 


access to stock for cleaning. 


EASY MAINTENANCE -- Floors should be graded and drains placed to catch 
runoff; provide well-spaced faucets. 


SYSTEMATIC ARRANGEMENT OF STOCK -- Frequently used arrangements are by 
therapeutic/pharmacological class, clinical indications, level of service, 
and alphabetic sequence. Array stock in the same order that products 


appear on standard requisitions. 
COLD CHAIN MAINTAINED -- Vaccines require special cold storage arrangements. 
Cold rooms, refrigerators, and freezers should be protected from power cuts 


by backup generators. 


SECURE STORAGE AREA FOR CONTROLLED SUBSTANCES -- Narcotics must be stored 
in areas with restricted access. 


PROTECTED STORAGE AREA FOR FLAMMABLE SUBSTANCES -- Ether, alcohol, and fuels 
are best stored in out-buildings. Otherwise the storage room should seal 


tightly, be well ventilated, and be insulated with fireproof material. 
‘ 3 


| FIRE PREVENTION MEASURES -- Do not allow trash to accumulate; provide smoke 
alarms, fire extinguishers, and a night watchman. 
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ha hot by noon for sustained work. Installation of fans will increase the 
ength of the work day as well as improve storage conditions. 


Proper positioning of shelving and use of pallets promotes both air 
circulation and movement of stock. Ample aisle space between rows allows 
room to push through carts when preparing shipments. Allowing two feet 
between shelf rows and walls usually assures adequate circulation. The use of 
pallets permits circulation from below and provides protection from flooding. 


Buildings should also be designed to facilitate cleaning. Faucets 
positioned around the storage area provide easy access to water. Use of 
pallets permits floors to be hosed down and scrubbed off. And graded floors 
and well-located drains allow the water to run off. 


Pallet Storage 


For upper level warehouses, where supplies arrive in bulk, storage 
on pallets is generally more efficient than on shelves (Figure IV.D.7.): it 
limits the amount of unpacking for storage and repacking for delivery. 
Moreover, stock is more easily dusted off and cleaned than on shelves; pallets 
are cheaper to construct than shelves; and, for practical purposes, pallets 
hold more stock for the space they occupy. Crates can be opened and inspected 
on a random basis for damage in transit and short shipments. Each pallet 
holds only one product and the pallets are arranged systematically. 


Pallets can be placed in the same order that products appear on standard 
Requisition/Issue Tickets. Preparing shipments then is a simple matter of 
moving up and down rows and taking supplies directly from their original 
containers. When necessary, workers can easily move loaded pallets with manu- 
ally operated hydraulic trucks. Also, when stock rearrangement is necessary, 
it is much easier to move pallets than it is to move loose stock which has 


been placed on shelves. 


At lower level warehouses and clinical facility storerooms, shelving will 
predominate over pallets. These storage areas will primarily serve the 
facilities at which they are located and need not be set up for redistribution. 
In no case, however, should supplies be placed directly on floors; pallets or 
other forms of dunnage are a must if sufficient shelf space is not available. 


Arrangement of Stock 


Within warehouses and storerooms, drugs are arranged according to a 
specified organizational principle. Therapeut ic/ pharmacological aman 
clinical indication, alphabetic order, or level-of-use are commonly used (see 


Chapter II.A.) Within the warehouse itself as well as in clinical facilities, 
ie of the therapeut ic/ pharmacological classification produces a results, 

i i frame of reference within which workers can 
re coctiilee | PHAGE p (Figure II.A.4. provides a sample 


individual products. : 
ee eee ‘a ) Level-of-use can be combined with this 


isti of therapeutic clas Lev : 
i a b tains preprinted Requisition/Issue Tickets for each type of | 
facilit (sie eure IV.D.11. under the discussion of warehouse procedures in 
Merion 3 , ) with this system, drugs are arranged in the warehouse by 


Figure IV.D.7. 


Pallet Versus Shelf Storage 
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on ape 
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re oa 
72, vi 

yf 


2. Crates are sampled randomly 
and inspected. 


1. Supplies arrive 
in Baik containers 4. Pallets arranged 
in rows, products 
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5. To prepare shipments, they appear 


workers move along the rows, 
taking products from 
their original containers 


on requisitions. 


6. When shipment 
ready, all products 

safely packed 
and sealed 


Shelves 


% 


(Ay i | | 
3. Supplies taken 
1. Supplies arrive 2 aah from original | ~ 
at warehouse p ; a ee containers x dw! 
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4. To prepare shipments, 
workers take supplies 
back off shelves 


5. When shipment 
ready, all products 
safely packed 

and sealed 
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rie oer in the same order as they appear on the Requisition/Issue 
: Orkers move along the rows of pallets packing only the type and 


pOsPi Eee a lesser range for dispensaries. A final check before sealing the 
oxes assures that auxiliaries have not requested unauthorized drugs (e g 
. . 5 


Special Storage Conditions 
eee eee LONS 


Some categories of Supplies require special storage conditions. These 
include vaccines, narcotics, and combustibles. Vaccines require both refrig- 
erators and freezers. Section 7 describes special cold chain requirements 


Narcotics and other controlled substances should be kept in secure 
locking rooms with only one entrance. The keys should be kept in a secure 
place, preferably a safe. Only the warehouse director and one other person 
should have access to them. (Chapter VI.C. describes security measures in 
greater detail.) 


Combustibles such as alcohol, ether, and fuels must be stored in special 
rooms. A small, separate out-building is preferable since it virtually 
guarantees that fire will not spread throughout the warehouse. If a special 
building is not available, the room used to store these supplies must be 
fireproof and well-ventilated. 


Fire Prevention 


Accumulation of flammable trash, such as cartons and boxes, must not 
occur. Smoke alarms are inexpensive to install and provide warning in case 
fire does break out. For fire extinguishing, sprinkler systems are most 
effective. Their principal drawback is that if accidently set off they may 
ruin some stock. A cheaper alternative is to place extinguishers suitable for 
chemical fires at frequent intervals throughout storage areas, although they 
offer no protection unless someone is around to use them. Employing night 
watchmen serves the dual purpose of responding to fire alarms and protecting 


against theft. 


Warehouse Size 


A final factor to consider is that each descending level of the storage 
and delivery hierarchy should contain enough space to serve the one below it. 
To illustrate, it is easiest to begin at the bottom. The average offtake of 
all clinical facilities for a given delivery interval will determine the 
volume to be delivered down through the system. Assume that 200 clinical 
facilities consume a total of 1,000 m during a three month interval, and 
that they are served by few district warehouses. Each of these must be 
capable of holding an average of 250 m° apiece pus pon 50S a toons 
the central warehouse must hold at least 1,000 m plus safety stock. 


s for the central level to attempt to pass the large 
at the clinical level through a small volume 
s means that this warehouse must be brought up to 


The alternative i 
volume of supplies required 
intermediate warehouse. Thi 
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pos b ’ 


shipping procedures. 


3 WAREHOUSE STAFFING AND PROCEDURES 
. WAREHOUSE STAFFING AND PROURDURKES 


This section considers the staff and tasks necessary to safely recelve, : 
store, and deliver supplies. Discussion focuses on the activities at se ae 
favel warehouse’ and, though generalizable, it necessarily omits a number 


possible refinements that can be built in according to need. 


The basic staffing requirements of a pharmaceutical warehouse are presented 
in an organogram in Figure IV.D.8. These personnel carry out a series of 
activities in managing supplies which are, in practice, frequently haphazard 


Figure IV.D.8. 


Staffing Pattern for a Pharmaceutical Warehouse 


Director of 
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Director of 
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Receiving Clerks 
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(laborers, packers) - 
Messenger 


keeper 
Storekeepers I, II 


Storemen (laborers, 
porters) 
Messenger 


(guards) 


IV.D. Storage 353 


and unnecessarily cumbersome. In this section a basic set of procedures is 
outlined to help clarify and simplify these activities. 


A necessary accompaniment to these Procedures, for efficient management 
of supplies within a warehouse, is a certain amount of Paperwork and record- 
keeping. There are two objectives of this: 


(1) To provide information on consumption and inventory levels for purposes 
of management decision-making, and 


(2) To document the safe storage and movement of Supplies. This provides 
an "audit trail" to trace the flow of drugs through the system and to 
identify points of loss and waste. 


Several forms are required to achieve these objectives. They include the 
Invoice, the Receiving Report (Appendix IV.D.2.), the Requisition/Issue Ticket 
(Appendix IV.D.3.), the Stock Record Card (Figure IV.B.4.in Chapter IV.B.), 
the Bin Card (Appendix IV.D.4.), and the Delivery Voucher (Appendix IV.D.5.). 


The movement of supplies and forms within a warehouse is shown in a flow 
chart in Figure IV.D.9. The basic procedures are described below. It is 
convenient to divide them into groups as follows: Receiving and Storage, 
Issuing, Shipping, and Inventory Taking. 


a. Receiving and Storage 


(1) When supplies arrive, receiving clerks inspect bulk containers for 
adherence to contract requirements, and for short shipments. When 
necessary, they annotate the Invoice, recording losses. They return 
one copy and send all others to the Inventory Control Unit. They also 
prepare two copies of the Receiving Report on the basis of the invoice. 
This document specifies the types, quantities, and conditions of the 
Supplies received. They file one copy of the Receiving Report and 
turn the others over to a representative of the Medical Stores when he 


comes to pick up the supplies. 


Figure IV.D.10. provides a sample checklist for inspecting drug 
receipts. By conscientious inspection of shipments, receiving clerks 
can form a critical part of the quality assurance program (Chapter 


BeLD.). 


(2) At the Inventory Control Unit, clerks use the Invoice to enter the 
quantities of new supplies received on Stock Record Cards and change 
the balance. They then file the Invoice. The purpose of Stock Record 
Cards is to provide a continuous record of the amounts of each supply 


remaining in stock. 


Stock Record Cards and/or Bin Cards may be used to monitor shelf-lives. 
If Stock Record Cards are used, they show the expiration date of each 
Two lots of the same drug with different expiration dates would 
Whenever a lot reaches six months to expira- 
The section 


drug. 
require different cards. : 
tion, the stock clerks attach a red tag to the card. : 
chief informs the Director so that special steps may be taken to use 


these drugs before they expire on the shelves. 


Movement of Supplies and Forms Within a Warehouse 
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The Stock Record Cards also show t 
Product. When this level is reached, the Section Chief notifies the 


Director so that he may start requisition or procurement procedures. 
Actually, this technique in inventory control can be applied in 


(3) A representative of the Medical Stores (usually the Assistant Store- 
keeper) goes to the Shipping and Receiving Section to take custody of 
the Supplies. He checks them against the Receiving Report and then 
accompanies them to the storeroom. Once there, he supervises porters 
who place them on pallets or other appropriate places (shelves cold 
storage units). He then posts the Bin Cards. These cards remain 
with each lot of supplies and show issues, receipts, and balances -- 
the same information found on Stock Record Cards. Their purpose is to 
provide an easy reference on stock levels within the storeroom. Like 
the Stock Record Cards, they show expiration dates. After posting the 
Bin Cards, the Assistant Storekeeper files the Receiving Reports. 


(4) Two ongoing activities of considerable importance are cleaning and 
stock surveillance. There should be enough unskilled labor available 
in warehouses to permit scheduled cleaning at least two or three 
times a week. In addition, the Assistant Storekeeper must ensure that 
storeroom employees inspect pallets and shelves daily for signs of 
pilferage or damage due to pests or water, or deterioration due 
to climatic factors. If a worker observes such Signs, he notifies the 
Assistant Storekeeper. Storekeepers open suspect containers; the 
Assistant Storekeeper authorizes disposal of unsalvageable supplies 
and posts the Bin Card. He notifies both the Director and the Inven- 
tory Control Unit in writing of these actions. The stock clerks make 
appropriate entries in the Stock Record Cards. 


Issuing 


(5) When Requisition/Issue Tickets (R/I) arrive, shipping clerks review 
them to see that the types and quantities of supplies correspond to 
the needs of the warehouse or clinical facility requesting them. The 
clerks initial approval and send the R/I to the Inventory Control 
Unit. There, stock clerks review the availability of the supplies 
requested. They note any low inventory levels and send the R/I to the 
Director. The Director reviews the document, taking into account the 
stock clerks' notations. He may delete items, modify quantities, or 
approve the R/I as it is. He then returns the document to the 
Inventory Control Unit. There, the clerks post the Stock Record 
Cards and send all copies of the R/I to the Pharmaceutical storeroom. 
Eventually, when Shipping and Receiving provides a signed copy of the 
R/I verifying that the shipment has been made, the stock clerks change 


the pencil entries to ink. 


6) The Chief Storekeeper supervises preparation of shipments. As a 
clinical pharmacist, he is the only person authorized to make substitu- 


tions Within the storeroom, supplies are arranged in the order that 
they appear on the Requisition/Issue Ticket. The storemen loose-pack 
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; - A , ; . 3 er 
supplies in cartons. When issuing drugs, an Important princip 


is to issue those drugs with the nearest expiration date first. The 


Assistant Storekeeper is responsible for this and for posting the Bin 


Card. 


> a ee ee eee 


Figure IV.D.10. ; 
Inspection Checklist for Drug Receipts 
Ali Shipments -- Compare physical stock with supplier's invoice and original 


purchase order/contract. Note discrepancies on the Receiving Report. 


Number of containers delivered. 

Number of packages in each container. 

Visible evidence of damages (describe). 

Quantity in each package. 

Correct drug (don't confuse generic name and brand name), dosage form 
(tablet, liquid, etc.), dose (milligrams, % concentration, etc.). 

e Take a sample for testing (if pre-acceptance sampling done, see Chapter 


oen.D.). 
e Presence of unique identifiers if required (Ministry of Health stamp, 
Gre. -— see Chapter VI..C..):. 
Tablets -- For each shipment, tablets of the same drug and dose should be 


consistent. The following characteristics should be checked: 


e Identical size, shape, color (shade of color may vary from batch to 
batch). 

* Markings (scoring, lettering, etc.) should be identical on all tablets. 

e No evidence of Spots, pits, chips, breaks, uneven edges, cracks, embedded 
or adherent foreign matter, stickiness. 

. No odor upon opening a sealed bottle (except flavored tablets and those 

with active ingredients normally having a characteristic odor) and no 

odor after being exposed to room air for 20-30 minutes. 


rapsules =< Capsules should be inspected for the same characteristics as 
ablets. In addition, the following should be checked: 


e No evidence of holes in the capsule, 
¢ No empty capsules. 
° No open or broken capsules, 


> 


dry solids for reconstituti : 
on . . . 
checked for the following: » Suspensions for injection, etc.) should be 


e Clarity of solution (solution 
within permitted limits), 

* Dry solids intended for use 
visible foreign particles, 


~ a ‘ 
5 . . 


SE TH 


S should be free from undissolved particles, 


in injections should be entirely free from 


(7) 


(8) 
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Figure IV.D.11. illustrates a pre-printed Requisition/Issue Ticket 
which facilitates the issuing process. Products are ordered by 
therapeutic class. Because each type of facility has its own pre- 
printed form, order by level-of-use is implicitly included. This 
Single document serves not only as a requisition and issue ticket. but 
also as a stock report, as a source of consumption information for 
planning purposes, and as an indication of clinical activity for 
Supervision and evaluation purposes. 


The Assistant Storekeeper takes all copies of the R/I and escorts the 
Supplies to the Shipping and Receiving Section. A Shipping Clerk 
verifies that the shipment is complete and acknowledges receipt 

by Signing on the appropriate line. The Assistant Storekeeper retains 
his copy for filing in the storeroom. The other copies remain at 
Shipping and Receiving for distribution. 


re Shipping 


(9) 


(10) 


(11) 


(12) 


(13) 


At Shipping and Receiving, Shipping Clerks Supervise the final packing, 
sealing, and labeling of the boxes. The Drivers (or other custodians) 
observe these procedures. 


The Shipping Clerks turn the packed supplies over to the drivers, also 
with 2 copies of the R/I for each shipment. The driver signs to 
acknowledge receipt of the shipment. 


There are two remaining R/Is. The Shipping and Receiving Section 
retains one and gives the other to the Inventory Control Unit, where 
it is filed by facility. In addition, they maintain a Cumulative 
Off-take Ledger for all pharmaceuticals. This ledger summarizes 
information on consumption in different formats for planning purposes. 
Using the R/I files as a data base, stock clerks make quarterly 
tabulations of overall consumption, consumption by individual facil- 
ities, by level of service, and by region. The Director of Inventory 
Control, who is an inventory control specialist, supervises this 
activity and is responsible for distributing this information to . 
appropriate ministry divisions who require it for planning, evaluation, 


and supervisory purposes. 


Drivers deliver each shipment to the appropriate facility. Upon 
arrival, drivers and recipients count and inspect the supplies. They 
make notations in case of loss or damage in transit. Recipients sign 
both copies of the R/I, retaining one and returning the other to the 


driver. 


Finally, the drivers return their copies of the R/I to the Inventory 


There, Stock Clerks compare this final copy with the 


af. 
Control Un If there are no abnormal 


one they already have and file them together. : 
discrepancies, the Inventory Control Clerks provide the drivers with a 


Delivery Voucher (Appendix IV.D.5.). This document certifies that 


drivers have safely delivered the supplies and are relieved of all 


further responsibility for them. If the clerks do find unexplainable 
losses, they send both copies of the R/I to the Director, who investi- 
gates the discrepancy and takes appropriate follow-up action. 


Figure |V.D.11. 


Sample Pre-Printed Requisition/Issue Ticket 
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Department of Medical Supply 
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(J) Emergency 
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E et alae Issue Hand 
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No. 
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[ie sme 
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i] 


Approved 
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ies) 


Beneatiuae P on Lali 
oe 
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Shipping & Receiving Review 


Director af Nan oe 3. Ee 
irector of Medical Stores Inventory Control Unit by Medical Stores 


5. a —— 
- . . * 6. 
Shipping & Receiving Driver or Custodian 2 


—_—— 
Accepts Shipment Recipient, Acknowledgement Hourand Date Reseed 


of Receipt of Shipment 
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d. Inventory Taking 


The Stock Record Cards and the Bin Cards provide a continuous record of 
the amount of each supply item in stock. When the Supply of any item falls 
below a certain specified level, that item is reordered by Inventory Cont 51 
Clerks, using the Stock Replenishment Request Form (see Appendix 1V.D Ne 
which is submitted to the central Procurement Office, _ 


The Inventory Control Unit must periodically veri 1 i 
shown on the Stock Record Cards and Bin Cards i oe. na 
actually counting the numbers of items present and comparing the results with 
-he numbers indicated on the Stock Record Cards. Inventory taking should 
accomplish several purposes (United Nations, 1978), including: 


e to help enforce regulations and procedures designed to prevent loss 
and waste; 


e to serve as a check for the adequacy of security measures; 


e to provide an additional form of evaluation which may uncover defects 
in the warehouse system; 


¢ to promote periodic evaluation of storage conditions and the adequacy 
of storage facilities, layout, and stock arrangement; and 


e to identify surplus, expired, and obsolete stock. 


The physical inventory (stock-take, stock verification, audit) is most 
commonly done on an annual basis. Business stops for a few days while Stock 
clerks and Storekeepers count all supply items, identify discrepancies, and 
reconcile the Stock Record Cards. When significant discrepancies do occur, 
she Invoices, Receiving Reports, and Requisition/Issue Tickets provide an audit 
-rail to identify clerical error or help establish the point in the process at 


vhich supplies disappeared. 


An alternative approach to annual inventory taking is to take monthly 
hysical inventories on portions of the total stock. The procedure is the 
same, but the quantity of supplies checked at each inventory taking is smaller. 
Ine advantage to this approach is that it provides for continuous physical 
mspection within the storeroom, promoting both security and an awareness of 
‘ttorage conditions. If the annual inventory approach is used, it is a good 
dea to perform frequent random spot checks throughout the year to display a 


ontinuous concern for security. 


PROMOTING EFFICIENCY WITHIN WAREHOUSES 
EtG ee ee 


duction, the tasks associated with storage and 
As suggested in the intro ; ma 

e normal by- 
elivery often e y 
roduct of this 
nd their cumulative result: Lov 
actors influencing these conditions 1s tempting. 1 ti 
tself. however, to specific suggestions for promoting efficiency. 

5] ’ 


njoy little esteem in public health systems. 
perception is low pay, poor working conditions, low motivation, 
low performance. A discussion of soc 1o-ec onomit 
This section confines 
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a. Working Conditions 


n -- This was mentioned as an important factor in 


Adequate ventilatio fac 
1ons. 
warehouse design, but is equally important for good working condit 


Cleanliness -- Dust and accumulation of trash contribute to the drabness 
of facilities that are not renowned for their aesthetic appeal. As po ell 
most warehouses have ample personnel available for scheduled clean-ups. O 
course, adequate equipment must be available. 

Sanitary Facilities -- Where pharmaceuticals are stored and processed, 
elean and functional toilets and wash basins are essential. 

Segregrated Rest Area -- This is less of a luxury than it seems. Upper 


level warehouses frequently have many porters, packers, and messengers who 
work intensively during some periods and have free time between jobs. It 
is better to have them resting in a set-aside area than in doorways and 
offices chatting with people who have steady work to do. 


b. Written Materials 


Operations Manual -- Each section should now have a copy of an operational 
manual that presents general policy and specific procedures and job description 
(as noted in Figure IV.D.12.). The manual should include comprehensible 
organograms and flow charts and any other visual aid that clarifies operations. 
These documents will normally be used only by the Director and Section Chiefs 
to settle normative and procedural questions. 


Job Descriptions -- Most jobs in warehouses are relatively non-technical, 
and so their descriptions will be brief, Display placards that present 
essential points of the descriptions in work areas. In addition, present each 
worker with a personal copy. Porters, packers, and messengers are often 
illiterate; they should nonetheless be provided with written job descriptions. 
Contents of the documents should be explained in group presentations. 


Posted Information -- Large Signs indicating "no smoking" (symbolically, 
d where applicable. Signs 


tes oi Pg chiefs, as supervision or Spot 
ki chiefs should be performed re ularl 
wa feedback, when warranted , is essential. Minor lapses shoe a kept 
- perspective, and more major ones, such as proven cases of theft or bie 
riving, handled promptly through established ministry regulations aaa 


Figure IV.D.12. 


Contents of a Warehousing System Manual 


e Statement of Operational Policy 
e Organizational Staffing Pattern 
Central Level 
- Regional Level 
District Level 
Community Level 


e Lines of Authority 


e Overview of the sequence of tasks and activities in the materials management 
process with discussion of the objectives of the process 


¢ Job Descriptions -- all personnel by level, each level treated separately 
e Personnel Regulations 
e Logistics Information System 

Flow chart of Central, Regional, and District Information Flow 


- Warehouse Operations Forms -- Invoice, Receiving Report, Requisition/Issue 
Ticket, Stock Record Card, Bin Card, Delivery Voucher 


e Accounting System and Procedures 
e Inventory Control System and Procedures 
e Security System and Regulations 


e Warehouse Administration 


Operating Budget (Utilities, Salaries, Maintenance, Supplies, Miscellaneous) 
Maintenance Procedures (for buildings and equipment) 


e Special Operating Instructions 


Cold Chain Storage Procedures 
. Quality Control Procedures 


e Shipping/Packaging Procedures 


nnn LET 


d. Training 


Each worker should receive an appropriate amount of formal training in 


ipti ide useful quick references 
a. th the manual and job descriptions provide : 
i. caste that should be performed. The non-technical nature of most jobs 
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vision, not long classroom 
Supervision should be regarded 
of assigning tasks 


in the warehouse suggests that follow-up super 
sessions, is more likely to produce results. 
as part of a long-term training process, not simply the act 


and reacting to lapses. 


5. STORAGE AND STOCK CONTROL AT CLINICAL FACILITIES 
Te ee eee — re 


The basic characteristics of good storage space at clinical facilities 
are the same as for warehouses. Storerooms require ready access, good circula- 
tion, dryness, and security. In most cases, the smaller quantities of drugs 
stored will permit use of shelving. As in the warehouses, products are 
arranged in therapeutic groups and in the order they appear on requisitions. 
Large labels placed on the shelves with each product facilitate recognition. 


The Storekeeper and Assistant Storekeeper alone have access to the 
storeroom. A "Dutch Door" arrangement in which the top half of the door 
opens, while the bottom remains closed, keeps out unauthorized persons and 
permits easy communication. Keys should be limited to one member of the 
warehouse staff and the director of the facility. 


At lower level facilities such as rural health posts, clinical personnel 
frequently perform all supply management activities. It is seldom the case, 
however, that medical auxiliaries or community-based workers receive specific 
training for this. The result is that the quality of supply handling and 
storage conditions deteriorates as one moves to the periphery of the delivery 
system. 


. Training programs for clinical personnel who will handle supplies should 
include specific courses of instruction in the following subjects: 


e Setting up a storeroom and good storage practices; 


¢ Use of stock control forms including requisitions, stock records, and 
prescriptions; and 


e Cold chain procedures. i i 1 
» Including the use and preventive maint 
° 
refrigerators. ’ ia 


Stock control procedures sh 
allows. The main determinant is 
of patients seen and/or the numbe 


ould be kept as simple as the situation 
average daily level of service -- the number 


r of prescriptions filled In small faciliti 
‘ cilitie: 
such as health posts, where the number of prescriptions seldom exceeds 50 a j 


a ie te be done directly from the storeroom, which doubles as a 
pe a: i oa required are a Prescription Slip, a Pharmacy/Clinic Stock 
g -B.8. in Chapter IV.B.), and a Requisition/Issue Ticket. 


Procedures will vary with the traini 
ning of the health work 
system. The following is one method of stock control: ef eee 


(1) Auxiliaries see patients, 
a separate prescription sli 
more than one medicine, 


When medication is required, they fill out 


: Pp for each medicine, A patient may receive 
ence more than one prescription. 
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(2) The auxiliaries go the storage shelves, take down the required medi- 
cines, and place the prescriptions in a prescription box. 


(3) At the end of each day, auxiliaries sort the prescriptions by type of 


drug and enter the total amount of each drug issued on the individual 
drug stock records. 


(4) When 1t 1s time to order supplies, auxiliaries use the stock record to 
fill out the requisition. Normally they will order the quantity of 
each Supply dispensed since the last delivery, that is, enough to 
bring stocks up to a predetermined maximum level. (See Chapter IV.B.). 


(5) When stocks dip below their minimum level before a scheduled delivery, 
or when emergency supplies are needed, they prepare and forward an 
interim requisition. The regular Requisition/Issue Ticket can be 
used for this prupose. 


Larger facilities will require a separate pharmacy and storeroom arrangement. 
This adds a step to the stock control routine, but it simplifies operations 
when a facility fills a large number of prescriptions daily or has more than 
one pharmacy or specialized outlet (operating room, inpatient wards). The 
added step does not greatly complicate matters. For example: 


(1) Clinical personnel see patients and fill out prescription slips. 


(2) Patients or staff members take the prescription to the pharmacy. The 
Pharmacist (or Dispenser) issues medicines and drops the prescription 
in a prescription box. 


(3) At the end of each day, the Pharmacist sorts the prescriptions, fills 
out an Internal Requisition (Appendix IV.D.7.), and takes it to the 
storeroom. For frequently dispensed products (aspirin, multivitamins, 
magnesium trisilicate), some systems keep daily consumption reports at 
the pharmacy level. The dispenser then simply requests the estimated 
requirement for the following day from the storeroom. Control is 
assured by requiring that each day's prescriptions be banded together 
and saved for a month. The Pharmacist continues to report consumption 


of expensive or physician-prescribed drugs. 


(4) The Storekeeper issues supplies, posts the Stock Record, and files the 
Internal Requisition. 


(5) At periodic intervals the storekeeper fills out the facility's 
Requisition/Issue Ticket and forwards it. 


6. ESTABLISHING TYPES AND AMOUNTS OF DRUGS TO STOCK AT EACH LEVEL 


Interest in drug formularies usually focuses on the —- selected. 
Quite apart from the contents of the list 1s the question, Which drugs should 
be stocked at which facilities?" The health services delivery system 1s 4 
pyramid of facilities and personnel in which each lower level provides more 
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basic services and fewer specialized services. At the apex are eer —— 
hospitals with sizable staffs of physicians, trained and ia iets 
specialized services. At the base of the pyramid are the ibaa 
workers, trained to provide a few basic services within their own 


Moving down this hierarchy, the variety and sophistication of medicines 
available a each level diminishes. The level-of-use categorles described in 
Chapter II.A. and illustrated in Appendix II.A.2. provide an extremely useful 
framework for managing drug distribution and, more specifically, for stocking 
peripheral facilities. If the categories are well-chosen and the supply 
system 1s responsive, clinical facilities that are heavily utilized will be 
well stocked with the drugs they are authorized to dispense. 


The average level of stock at each facility should include the working 
stock and a reasonable safety stock. These quantities may be determined by 
trial-and-error or more systematically by the techniques described in Chapter 
18) ¥ 


Understocking of peripheral facilities 1s the rule, rather than the 
exception, in many health systems. Scarcity of financial resources combined 
with an unwillingness to charge for publicly supplied medications contributes 
significantly to this understocking. Nevertheless, the impact of poor supply 
management practices at central, regional, and district levels should not be 
underestimated. Stockouts at the local level should not be attributed simply 
to lack of financial resources; such shortages are a reflection of the perfor- 
mance of the entire supply system, and eliminating such shortages may involve 
changes at all levels. 


f. MAINTAINING THE COLD CHAIN 


. Prevent able communicable diseases continue to be major causes of death, 
disability, and deformity, in part because of the inadequacy of cold chain 
distribution Systems. The World Health Organization's Expanded Programme on 
Immunization (EPI) has developed a detailed operations manual and several 
training manuals for use in designing and implementing a dependable cold chain 
and Lmmunization program. Figure IV.D.13. summarizes the requirements for an 


effective cold chain, the details of which sh : 
a ; bd d 
publications. should be sought in the EPI 


At central facilities and at other facilities storing large amounts of 


ae a... and freezers should be backed up by auxiliar 
in case of power failures. The 
‘ generators should be equipped to 
eatin when power is cut. Fluctuation in ambient temperature can 
pr a aa aa of cold storage units. Accordingly, the temperature 
iris: in ys ' Bick recorded daily, External thermometers, built into the 
poee~ ‘CCAR Ee Peis. This check can alae be performed by placing 


thermometers inside the units Fi 
; . lgure IV.D. F : ; 
ments for different vaccines. 4. lists the temperature require~ 


At peripheral facilities, vaccines can be stored i 


the room in which they are adelered. n cold storage units in 


Thermometers are placed in freezers 


Figure IV.D.13. 


Requirements for a Dependable Cold Chain* 


ee ee 


LEVEL 


National/ 
Central 
Level 


Regional / 
Provincial 
Level 


District/ 
Local 
Level 


STAFF 


Immunization Program Manager 


Coordinating Committee 
Operations Officer 
e Central Storekeeper 
e Transport Manager 
e Finance Officer 
Evaluation Supervisor 
Chief Medical and 
Nursing Officers 


Trainers for Training 
Workshops 
(cold chain operations, 


immunization techniques, 


vehicle maintenance, 
management ) 
Drivers, Mechanics 


Regional Immunization 
Operations Officer 

Regional Medical and 
Nursing Officers 

Evaluation Team 


Staff for Training 
Workshops 
Drivers, Merchants 


Center Supervisors 
Mobile Vaccination 
Team Leaders 
Vaccinators 
Advance Men 


Staff for Training 
Workshops 


SUPPLIES AND 
EQUIPMENT 


Vaccines 

Vaccine Control Laboratory 
(where feasible) 

Two-Temperature Cold Room, 
Freezers, Refrigerators 

Thermometers 

Standing Power System 

Cold Transport Boxes 

Vehicles (station wagons), 
Fuel , 

Stationery, Forms 


Vaccines 

Top-Opening Refrigerators 
and Freezers 

Standby Fuel or Power 

Thermometers 

Cold Transport Boxes, 
Insulation 

Ice 

Vehicles (station wagons), 
Fuel 

Stationery, Forms 


Vaccines 

Top-Opening Refrigerators 

Small Vacuum Flasks, Insu- 
lation Transport Boxes 

Ice 

Jet Injectors 

Syringes, Needles, Steri- 
lizers 

Vehicles (4-wheel drive), 
Bicycles 

Stationery, Forms 


MANAGEMENT 
(Procedures & Information 
System) 


Program Planning 
¢ Demographic and Epide- 
e miologic Information 
e Administrative Structure 
e Logistic System 

Supply Distribution Control 
e Procurement 
« Storage 
« Delivery 

Supervision of Independent 
Evaluation 

Staff Recruitment and 
Training 

Collection and Compilation 
of Information 
« Costing Information 
e Vaccinations Provided 
* Disease Surveillance 
* Supplies Usage 
e Transport Data 
e Cold Chain Performance 


Supply Distribution Control 
Supervision of Field 
Operations 
Collection and Compilation 
of Information 
(daily temperature record 
usage of fuel, spare parts, 
breakdowns and maintenance) 
e Vehicle Logs, Vehicle 
* Maintenance and Repair, 
* Fuel and Oil Use 
e Cold Chain Performance 
e Vaccine Usage and Wastage 


Supply Control 
Operation of Vaccination 
Clinics 
Collection of Information 
(daily temperature record, 
usage of fuel, spare parts, 
breakdowns and maintenance) 
e Transport Records 
e Cold Chain Performance 
° Vaccination Reporting Forms 


i 


* Based on WHO, 1977. 
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Figure IV. D. 14. 


Temperature Requirements for Vaccine Storage 


Central Regional 


hs 3 months 1 month 


VACCINE 


Storage Time: 


Measles 


| Oral Polio 


DPT* 
Tetanus* 
BCG 


*Never freeze DPT or tetanus 


Source: WHO, EPI Manual, 1977. 


and refrigerators. Internal temperatures are monitored daily. Taping temper a- 
ture recording charts to refrigerator doors promotes this crucial activity 
(Appendix IV.D.6.). 


In addition to adequate storage conditions, the distribution System must 
also have the necessary cold storage boxes for transport between facilities 
and to immunization sites. This, too, is covered in detail in the EPI 
publications. 


SU MMARY 


Adequate storage and regular delivery of drugs are imperative for the 
effective operation of public health Programs but are frequently neglected. 


Medical stores, or warehouses, 
and least expensive transport o 
consider include: 


should be positioned to promote the fastest 
f supplies from source to user. Factors to 


¢ location of supply sources 

number and location of clinical facilities 
° transport links between sources 
¢ transshipment requirements 
seasonal factors that cut routes 
* number, type, 


and clinical facilities 


and capacity of existing storage facilities 


Individual sites should be selected, 


considering access 
water, and electrical and telephone 5 . 


» drainage, security, 
ervice. 
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Warehouses should be designed to allow for €asy movement of supplies, good 
Circulation, bulk Storage on pallets, easy maintenance, systematic arrange- 


ment of stock, cold storage areas, secure and protected storage areas, and 
fire prevention. 


Staff are required to safely receive, store, and deliver Supplies, accord- 
ing to specified procedures. The forms required include: 


(1) Invoice 

(2) Receiving Report 

(3) Requisition/Issue Ticket 
(4) Stock Record Card 

(5) Bin Card 

(6) Delivery Voucher 

(7) Stock Replenishment Request 


Efficiency within warehouses can be promoted via good working conditions; 
an operations manual, job descriptions, and posted information; and ade- 
quate training and supervision. 


Stock control procedures at clinical facilities should be kept clear and 
simple. Stock items for each storage point should be Systematically selec- 
ted, preferably on the basis of level-of-use categories or a similar system. 


An effective cold chain must be maintained throughout the distribution sys- 
tem. This requires acquisition and maintenance of specific refrigeration 
equipment, recruitment and training of specialized cold chain personnel, 
and institution of cold chain forms and procedures. 
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MINISTRY OF RECEIVING REPORT _ Department of Medical Supply 
HEALTH 
Supplier 


0 ||) See 


J ae ane Ship/Flight/Train 


Invoice/ Description Unit |Condition| Quantity 
Number 


Total Comments 
Value 


Delivered 


Shipping and Receiving Medioal Biores 
Unpacked by Checked by 


Ndix IV.D.3. 


mple Requisition/Issue Ticket 


IV.D. Storage 37 


— 


REQUISITION/ISSUE TICKET 


MINISTRY OF HEALTH 
Department of Medical Supply 


fequisition No. 
lealth Facility 


Status of Requisition: 


() Regular 
ate O Emergency 
Supply Period to 
Unit Stock 

Stock Description of on Quantity Quantity Quantity | Amount 
Number Issue Hand Requested Approved Issued $ 

1 2 3 4 5 6 7 8 
arances: 


hipping & Receiving Review Director of Medical Stores 


Driver or Custodian 


shipping & Receiving Accepts Shipment 


7 


Inventory Control Unit Medical Stores 


Recipient, Acknowledgement Hour and Date Received 
of Receipt of Shipment 
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Appendix IV.D.4. 


Sample Bin Card 


BIN CARD 
MINISTRY OF HEALTH 
Department of Medical Supply 


Description Unit of Issue 


Stock No. CCS C Expiration Date 


Received tse | Balance 


Received 
From/ 
Issued To 


Document/ 
Number 


Date 
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ample Delivery Voucher 


DELIVERY VOUCHER 


MINISTRY OF HEALTH 
Department of Medical Supply 
This certifies wee Sle to the establishments Specified below and on the dates 
Official custodian of the shipments listed below, safely indicated. Having performed his duty, he has no further 
delivered all of the Supplies for which he was responsible legal responsibility for any of these materials. 
umber of Date Establishment Date 
equisition/Issue Ticket Accepted Delivered To Delivered 
2 ~ CAUTION: DO NOT 
LOSE THIS DOCUMENT 
nments 


tory Control Warehouse Director 
n 


oample Retrigerator Controi Card 


REFRIGERATOR CONTROL CARD 


MINISTRY OF HEALTH 
Department of Medical Supply 


Facility and Location: 


Person Responsible for 
Making Daily Checks: __--_——~—SESEE 


Refrigerator Make and Model: 


jens frome [ofa | fa fs [| 7] of ofr safra [ta] ef] [| |r| an] a] zz | || naz] 29 || 


Daily Temperature 


Checks 


Morning 
Reading 


Afternoon 
Reading 

Hour 

Detected 
Temperature | 
at Breakdown 
Refrigerator 
Repaired 


Full Tank dbs 


All Refrigerators 


Breakdowns 


Wick and Exhaust 
Tube Cleaned 


Kerosene 


Nowwick 


New Glass 
Chimney 


New Cylinder 


Installed 


Burner Cleaned 


Adapted from WHO EPI Manual, 1977. 
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Sample Internal Requisition 


“HEALTH. = INTERNAL REQUISITION _Bezetinentor 
Facility Requesting Unit 


Date of Last Request 
Number Date of This Request 


Description Unit Amount | Present | Amount New 
Issued | Balance Requested) Balance 


Storekeeper 
Requested by 
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Delivery Strategies 


Delivery 1s frequently the least organized activity in the distribution 
ee and disruptions can occur at any or all levels of the System 
Effective delivery thus requires careful 

planning and execution. T 
Co consider include: ne factam 


e Transport Selection 
* Delivery Intervals and Stock Levels 
e Schedules 
e Routes. 
In this section we will present Suggestions and techniques which should 
make the earlier steps in the supply process positively felt at the clinical 


level. All of these early steps are unimportant if drugs are not delivered 
safely and on a timely basis to the ultimate users. ; 


e232 


I. TRANSPORTATION PLANNING 


Transportation planning begins with a thoughtful and creative analysis of 
the transport resources available (Figure IV.E.1.). Decision-makers often 
limit their thinking on transport to the vehicles available within the 
public health system, however disappointing the service from these vehicles 
may be. Fortunately, attractive alternatives are available. One may 
arrange with suppliers to deliver directly to warehouses and/or clinical 
facilities at various levels of the system. Established means of transport 
in the commercial sector or other branches of government may also be available. 
In addition, local charitable organizations may be able to provide transport 
to certain areas. It is through combinations of these and other alternatives 
that the greatest economy and flexibility can be obtained. Certainly, there 
1s an element of complexity in this approach. Yet in practice, it is only a 
matter of selectively connecting resources that already exist. The costs 
and practical benefits of these alternatives will vary from country to 


country. 


Comparing alternative transportation modes may be difficult. Available 


options can be considered in terms of the following factors: 


(1) Transport cost, which is the freight charge in the case of commercial 


carriers. For government transport, it is the sum of vehicle acquisi- 
tion costs, maintenance, fuel, and driver salaries; 


Transfer costs resulting from handling charges and expenses when 


2) | 
goods are moved from one mode of transport to another; 
(3) Cost of imsurance to protect goods from damage, loss, or pilferage 


in transit; 
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Figure IV.E.1. 


Transportation Options for Public Drug Supply 
a a ee ee eee 
Highways 


° Ministry of Health vehicles, including bicycles a: 

© Vehicles from a central government motorpool or from other ministries 
(e.g., military) 

e Delivery arrangements with suppliers 
Buses 


e Commercial carriers . 

e Charitable organizations -- missionary groups, private aid programs 
Railways 
Air Transportation 

¢ Commercial flights 

e Government, including military, flights 

e Private airplanes belonging to charitable and other organizations 


Water Transportation 


e Sea 
e Inland waterways 


(4) Port-handling charges which may be associated with the use of multiple 
Seaports or interior airports; 


(5) Packaging costs which may be incurred if special packaging is needed 
on certain types of transport; 


(6) Transport reliability which will have a significant impact on costs if 
certain modes of transportation are associated with substantial delays, 
unpredictable delivery times, or excessive losses. 


Transportation resources and the possibilities for linkages among various 
modes of transportation vary too greatly among countries to allow for specific 
transport recommendations. Therefore, the following paragraphs discuss some 
of the management implications of each of the major transport alternatives. 


a. Use of Ministry of Health Vehicles 


: In theory, use of Ministry vehicles should provide centrally directed 
wis responsive service. In countries with relatively few facilities to supply 
Ff ae ie oe and distances are not great, relying exclusively on minis 
ansport may make the most sense. In countri 
) : ries where service requirement 
. s 
are extensive, however, and where Storage and clinical SuOHIES caste widely 
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ASSESSMENT GUIDE IV.E. 
Assessing Delivery Activities 


e How would you evaluate the System's 
actin y Present performance with respect to 


To what extent do Ministry transport services Support the pharmaceutical] 
supply effort? Are appropriate vehicles reliably committed for scheduled 
deliveries? 


What trucking firms, railways, or airlines operate on routes that could 
serve Ministry warehouses? How do their rates and service compare? 


e Which pharmaceutical distributors are most capable of meeting both 
Ministry supply requirements and making direct deliveries? 


e At the present time, what are the relative contributions of these 
transport alternatives to the pharmaceutical supply effort? What are 
their relative costs for the volumes of Supplies they move? What is the 
cost reduction potential with increased use of alternative means of 
delivery? 


What are the established delivery intervals at different levels of the 
system? How many standard items are presently out of stock? What is 

the frequency of interim requisitions? What items appear most frequently 
on them? 


What is known about delivery schedules and routines at regional or 
district levels? Which regions are thought to be most effective in 
meeting schedules? Are there special characteristics of their operat ions? 
In terms of preparing shipments? Route planning? Modes of transport 


employed? 


What information is available on expenditures for delivery on a region- 
Which regions are thought to have the lowest average 
What characteristics of their operations account for 


by-region basis? 
cost per facility? 
this? 


Commonly observed problems 


dispersed, there will certainly be difficulties. 
include the following: 


(1) Central Level Transport Sections are usually responsible for serving 


ll of a ministry's divisions and their programs. A precondition to 
j . is current information on the upcoming 


Yet communication among these units 
is difficult and trucks often leave 


efficient transport management 
transport needs of the division. 
is typically weak. Coordination 
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half-filled with supplies for one program, when a brief wait would he 
permit them to depart full, carrying materials for other programs tha 


are destined for the same region. Even when Transport Directors do 
attempt to optimize the use of their vehicles, a number of other 
obstacles remain. Within the organizational context of many ministries, 
the most effective approach would be to assign vehicles directly to 
warehouses exclusively for their deliveries. 


are deadlined due to lack of 


(2) Usually a high percentage of vehicles 
They are on the inventory but not 


maintenance or because of accidents. 
useable. 


(3) Fuel is usually in short supply, making deliveries difficult, even 
when serviceable vehicles are available. A question of priorities 
enters here, too. When high-ranking personnel are assigned vehicles and 
given fuel allowances, fuel to support health services delivery becomes 


even more scarce. 


(4) Vehicles are often donated or procured without regard to their operating 
costs or intended use. It is common to see 8-cylinder vehicles where 
4-cylinder would be adequate, or to see expensive 4-wheel vehicles used 
exclusively on paved roads. 


b. Delivery Arrangements with Suppliers 


An alternative to using Ministry vehicles for delivery is to write 
contracts that oblige pharmaceutical suppliers to deliver to selected warehouses 
and clinic facilities (principally large hospitals). As requisitions pass 
up through the system, central level officials consolidate them and arrange 
purchases from suppliers who deliver direct from their own storage facilities. 
Where applied, this shifts part of the storage and transport costs to the 
suppliers. The most likely result of this type of arrangement is "two stage" 
delivery: suppliers deliver to selected hospitals and warehouses, and regional 
or district officials will make transport arrangements to peripheral facilities. 


Cc. Alternatives in the Public and Private Sector 
SL EN Ht 


__ This manual assumes that the pharmaceutical supply program is centralized 
within the Ministry. This does not, however, mean that transport must be 
inbeeneesy Managed. Given the preblems of procuring, maintaining, and fueli 
fleets of vehicles, there is much to be said for ieGlizine etn oe on Lng 
tives within other public agencies and the private sector eee. , 
that regularly travel rural routes, agriculture, for example ma heve. sau 
available to handle medical supplies. Existing trucking a hs space 
services can also be taken advantage of. Where the situation ie and air 
custodians may accompany supplies to guarantee safe deliver a. + 
local administrators assume responsibility from the main r fe gain, the 
areas. This, too, may involve the use of commercial tranageuen re Eee 


IV.E. Delivery 383 
d. Railways 


inland central medical store or from the central medical stores t 
regional stores. Rail Cransport makes economical use of fuel eke 
freight costs. It is also the best Sulted to handling bulky i 
containers and pallets. Transshipment of bulk quantities of co 
drug shipments or shipments of drugs in their original containers on allet 
can reduce both handling costs and pilferage losses. In addition, if eaten 
ph ol —— of bulk quantities may reduce the lead times for 


large 
thus lowering 
ckaging such as 


The main disadvantages of railways are that (1) they are hard to maintain 
and may therefore be unreliable, (2) delivery to the ultimate destination may 
still require transfer to trucks, and (3) Suitable supply-hand] ing equipment 
patie 3 be available at inland stations to allow the use of containers or 
pallets. 


e. Air Transportation 
fa OO POr eee ton 


In certain areas air transportation represents the only feasible means of 
delivering supplies. But in most countries, transportation by air is not used 
regularly; rather it is for emergency deliveries and for delivery of special 
items, such as vaccines. It may be useful to maintain an inventory of existing 
scheduled flights, charter airlines, and potential mission pilots and flights. 
Although air freight charges are usually high, packaging costs are frequently 
lower and pilferage is often less than with land transport. In addition, the 
speed of air transport may entail savings through more efficient use of costly 
medications and reduced need for special cold storage facilities for vaccines. 


Whenever air transportation is used, the availability of transport and 
necessary fuel at the receiving airport must be assured. In addition, the 
receiving airport must have suitable storage facilities, including cold 


storage, 1f necessary. 


xi Inland Waterways 


As with air transportation, inland navigation sometimes represents the 
only feasible delivery route to a particular area of the country. Where 
routes are well-established, freight charges are generally low compared with 
other modes of transport. Like rail transport, water transport can handle 
large volumes of supplies, although there may be less flexibility in terms of 
container and pallet storage. The difficulties with water transportation are 
that it is often quite slow; it is subject to lengthy delays, particularly if 
inland ports are congested or inefficiently operated; goods are at ale 
lost or damaged when their collection from the port area 1s delaye ; an 

i loss from bad weather, shipwrecks, 
supplies are more vulnerable to damage or np panel 
and other mishaps. Seasonal variations may drastically imit ee a a. 
water. (In the Indonesian Archipelago, for instance, there are certain 1s 
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g the year, since navigation 
Thus, it is advantageous CO 
ransport 1S planned. 


ed only two or three times durin 


ng the transgression periods.) 
e mode of transportation whenever water C 


which can be reach 
is impossible durt 
have an alternatlv 


2 ACQUIRING AND MAINTAINING VEHICLES 
8 — ~ 


Vehicles are among the public health system's most expensive expendable 
supplies. The tendency in many countries is to drive them until they stop, 
then garage them. As mechanics cannibalize deadlined vehicles for parts, the 
results are fleets of continually diminishing size. (Actually, this would be 
a blessing in disguise given the rising costs of fuel, but there is usually 
some donor hanging around anxious to replace one deadlined Toyota with two 
8-cylinder, air-conditioned GMC Carryalls.) Over the years, @s6istance programs 
have made little visible progress in establishing self-sustaining vehicle 


maintenance programs. There are five basic issues to consider for maintaining a 
fleet of operating vehicles. 


a. Vehicle Selection 


In many health programs vehicular transport is limited more by the lack 
of spare parts and mechanical expertise than it is by the actual number of 
vehicles owned. In other words, there are enough vehicles, if only they could 
be kept running. Thus, the ability to maintain a vehicle must be weighed very 
heavily in the selection of new vehicles. The offer of a donated vehicle may 
prove costly if the offer does not include provisions for spare parts or if 
the mechanics available on the vehicle's intended supply routes are not 
familiar with its repair and maintenance. 


Thus, in choosing vehicles it is important to consider which vehicle 
models are used in the regions to be covered by the program, and therefore, 
which vehicles can most readily be repaired by service stations and mechanics 
along the supply routes. Suitability of existing repair services is particularly 


important in small programs or in new programs which have not yet developed 
their own vehicle maintenance services. 


In selecting vehicles, the future availability of spare parts is also 
important. The willingness and demonstrated ability of local dealers to 
maintain stocks of spare parts should be considered. Expected future local 
sales of the vehicle under consideration is also of interest: expected sales 
growth makes the availability of parts and services more likely. 


b. Preventive Maintenance 


Each higher level of maintenance costs more than the one below The 
purpose of preventive maintenance is to minimize the need for later repairs 
Preventive maintenance is performed by vehicle operators with low cost ictials 


such as crank case oil, water for radiators, and air for tires 


be required to perform preventive mai ‘ Drivers should 
t : : 
(Figure IV.E.2.). ntenance daily and to fill out checklists 


Daily Preventive Maintenance Record 


Figure IV.E.2. 
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Cc. Driver Education 


This is an extension of preventive maintenance. Accidents or abuse of 
yehicles account for a sizeable portion of losses. Qualified instructors 
should train all drivers, test them in urban traffic and on paved and unpaved 
roads, and only then license them. In particular, drivers must learn to 
monitor dashboard gauges and cease operations when meter readings exceed 
acceptable ranges. Late deliveries cost less than severely damaged vehicles. 


d. Repair Maintenance 


Repair maintenance is expensive. It requires costly parts and mechanics 
who receive higher salaries than drivers. The tools and equipment to make 
repairs are likewise expensive, and, in fact, frequently not available. It is 
not a great exaggeration to say that, for many vehicles, preventive maintenance 
is the last chance; because of scarcity of parts and mechanics, repair mainten- 
ance may simply not take place. If it does, available resources may be just 


sufficient for VIP vehicles. 


The capacity to perform extensive repairs may grow with the program. 
When a new system is being established or extended, repairs can be contracted 
out, provided that repair services exist. As the program grows, it becomes 
feasible to employ and train mechanics capable of increasingly complex 
repairs, and to equip them with a set of basic tools. Appendix IV.E.1. gives 
an example of a useful vehicle repair tool kit. 


e. Spare Parts 


The ultimate headache! It is bad enough that spare parts are expensive, bu 
in fleets from multiple manufacturers, they constitute a procurement nightmare. 
The most practical short-term strategy is to Survey the manufactures and models 
in the fleet, identify the parts most frequently in demand, and stock them in 
quantity. Establish a reserve fund -- managed petty-cash-style -- for parts 
that are less in demand. This is important because it avoids time-consuming 
requisition and procurement procedures. After all, what purchase order clerk 
will feel a sense of urgency in processing papers for a clutch plate? 


* * * 


_ _ The long-term strategy, admittedly a difficult one to pursue, must be to 
limit the fleet to the fewest possible appropriate makes and modelis of vehicles 
This requires a unified approach to both procurement and negotiations with 
different donors. This strategy can be implemented in phases. Make necessar 
replacements only with the new standard models. Retain non-standard models . 
until their maintenance costs render them uneconomical. Then, if possibl 
auction them off while they are still running and use the Sr occetalaam ae 
and tools for the new fleet. This Strategy is, in fact. the onl one et ; 
will achieve sustained improvement. It promises high preiecivitg per NAP 
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3. ESTABLISHING DELIVERY PATTERNS 
SS ELIVERY PATTERNS 


Three closely interrelated activities are the key to efficient] 
the storage and delivery system and positively affecting the quality 
at clinical facilities, Delivery interval is the time that lapses between 
scheduled delivery to a facility and the next. Sy 


the estimated rate of consumption, since supplies are intended to last for the 
entire interval. 


Schedule refers to the predetermined dates (often approximate) on which 
one facility delivers supplies to another. The System's capacity to deliver 
the full complement of supplies to all facilities at the appointed time is 
a measure of its effectiveness. 


Routing fixes the order in which facilities receive their deliveries. 
The choice of route directly affects the efficiency with which supplies are 
delivered. This includes the cost of fuel and the amount of time required for 
each delivery. 


a. Delivery Intervals and Stock Levels 


Weekly deliveries through each level of the storage hierarchy on down to 
clinical facilities would result in a remarkable Savings in inventory holding 
costs. This approach is scarcely possible, however, because procurements 
cannot be made with this frequency and the processing costs would be excessive. 
At the other extreme, it is equally impractical to stock one year's supplies 
at storage and distribution facilities because there will not be enough space 
to hold them. Furthermore, unacceptable holding costs will result from excessive 
stock levels, shelf damage, expiration, and theft. Delivery intervals must be 
realistically set between these extremes. 


Depending on local circumstances and such factors as level of the system, 
financial, transport, and personnel resources, and time and distance, intervals 
ranging from one to four months may be appropriate. For example, a central 
warehouse may resupply regional warehouses quarterly, while regional warehouses 
supply clinical facilities monthly. Establishing appropriate delivery intervals 
and stock levels in geographically dispersed facilities requires a systematic 


and reliable approach. 


Under the periodic inventory control system, requisition and delivery 
dates are predetermined, and maximum stock levels fixed. This permits simultan- 


iti i fi handling, and promotes 
eous shipment of all commodities, simplifies supply ; od OP 
regular deliveries. Clinical workers have little trouble preparing requisitions 


because they order only the quantity of each supply that they have consumed .— 
This system 1s useful at intermediate and peripheral levels in that it minimizes 
the need for independent decision-making. 


The principal drawback is the possibility that unanticipated demand will 


deplete both regular stocks and safety stocks. This SL ee 
through systematic studies of the supply mga by eer aas. torent 
el and transport re , 

intervals in consideration of personn . 

time for processing requisitions, and an estimate of the travel time required 
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for delivery; by establishing stock levels that realistically ant icipate 
demand for the entire delivery interval; and by establishing adequate safety 
stocks (probably on the high side) for each clinical facility. 


Inventory control systems at the central level need greater flexibility 
than is required at lower levels -- to estimate future demands for the entire 
system, to be able to absorb fluctuations in supply and demand, and to permit 
the scheduled flow of supplies down through the system. One of the most 
practical systems is "Optional Replacement". Stock levels are reviewed at 
regular intervals and any item that is depleted to a fixed reorder point 1S 
automatically reordered up to a predetermined maximum stock level. (The 
differences, advantages, and disadvantages of various inventory control tech- 
niques are discussed in Chapter IV.B.) 


b. Scheduling 


The objective of scheduling is to organize deliveries so that each 
facility receives fresh supplies near the end of its delivery interval -- 
before the last shipment runs out and safety stocks are invaded. Efficient 
scheduling seeks to minimize costs as well as provide good service. To achieve 
these goals, the following factors should be considered: 


¢ the average time it takes to (a) process requisitions, (b) assemble 
supplies, (c) pack supplies, and (d) deliver supplies to a clinical 
facility 


* the number of facilities requiring deliveries 
° the average volume of supplies required by each facility 
¢ the total volume of supplies to be delivered 


e the number of vehicles available and their individual hauling 
Capacities. 


. All facilities must receive fresh supplies prior to the end of their 
delivery interval. If, for example, a warehouse is responsible for 40 clinical 
facilities and the interval is one month, then the time required to perform 
all activities necessary for delivery must not exceed a month. If an analysis 
of relevant factors reveals that six weeks will be required, the object 
will not be achieved. Figure IV.E.3. illustrates the application of this 


approach. Country Study IV.E.1. provides another ex 
planning. example of transportation 


Fe If the first plan does not produce an acceptable schedule, there are 
adjustments that can be made. Some of the factors listed above are fixed and 
cannot be altered. All facilities must be served, the volume of supplies 


cannot be changed, and the time need 
ed for deliveri i 
(unless routes are poorly designed). es will remain the same 


0 F ; ye 
Fai other hand, by assigning additional personnel to Processin 
chee See and assembling and packing Supplies, the time it takes * f 
“vit1es can be reduced. The big timesaver ig arranging for aa ae 
more 


igure IV.E.3. 


Yevelopment of a Monthly Requisition and Delivery 
Schedule at a Regional Medical Store 


2PaeerSi6cizia TO} TL] VPS vals! ve 17} 18] 19] 20] 21] 22 23] 24) 251 26] 27] 28 
Mon | Tue} Wed] Thu | Fri} Sat! Sun Tue} Wed |Thu|Fri |Sat! Sun} Mon Tue} Wed |Thu| Fri] Sat/Sun Mon |Tue |Wed |Thu |Fri Sat 
X X 


X-----------------.- X 
X-----------------~- X 
labial i> ieee a lee 
A 
(4) Enough shipments have been prepared to fully | 
load each of 2 pickups. Each pickup makes 2 
trips of 5 working days each. 
(3) A storekeeper from Medical Stores accompanies the unsealed 
shipments to Shipping and Receiving. Twelve shipments per | 
6 hour workday are checked and sealed. 
(2) In Medical Stores, 4 people working 6 hours a day can prepare 
12 shipments (roughly 33 boxes) per day or 40 shipments in 
about 4 days. 
| 
| (1) Requisitions begin arriving. Two people from Shipping and Receiving 
and 2 people from Inventory Control working 6 hours each day can proc- 
ess 12 requisitions a day or 40 in about 4 days. 


he above schedule is based on the following hypothetical information and calculations: 


* The regional medical store processes requisitions from and makes deliveries to 40 facilities -- 30 dispen- 
saries staffed by medical auxiliaries, 8 health centers staffed by medical auxiliaries and some physicians, 
and 2 district hospitals. Monthly requirements of expendable supplies average 0.25 cubic meters for 
dispensaries, 0.50 cubic meters for health centers, and 1 cubic meter for hospitals. 


¢ Most facilities are located along unimproved roads and four wheel drive vehicles are needed. Two four 
wheel drive pickups are available, each with a hauling capacity of 4 cubic meters. Shipping boxes 
average 0.127 cubic meters (1-1/2' x 1-1/2' x 2'). Each pickup will therefore hold about 31 boxes. 


e The average monthly requirement for all facilities is 106 shipping boxes. 


e The average distance between facilities is 60 miles. The average time for making a delivery is 3 hours 
(2 hours travel at 30 miles per hour and 1 hour to unload supplies and complete the necessary forms). 


* Requisitions begin arriving the first of each month. It takes 2 hours to process one requisition through 
Shipping and Receiving and Inventory Control. This includes preliminary reviews, obtaining necessary 


clearances, and posting stock record cards. 


Estimated time to prepare a box in the Medical Stores (40 minutes) and check and seal it in pres. and 
Receiving (10 minutes) is a total of 50 minutes. Each facility receives an average faeces ¢ rs 2. 
boxes. Therefore, the average total processing and packing time is 4.3 hours per shipment (2 hours per 


requisition plus 2.3 hours for assembling the shipment). 


i i it can serve 10 facilities per trip. With an average 
¢ Since a pickup truck can hold up to 31 boxes, it s 
én ied Hiab of 3 hours, an average of 2 facilities per day can be served more on some days, fewer 


on other days. 
I 11, 20 vehicle-days are required, which is 10 per pickup or 2 trips of 5 workdays each per vehicle 
na 9 sa ; 


per month. 
the pickups can be used to collect supplies for the regional 


th 
i first and last weeks of the month, ‘ 1 store. 
aaticg itne from railroads, airports, inland ports, or by og oa the central medical stor 
medic ; : 
Emergency deliveries can also be made more easily during this perio 


Shipping and Receiving and Inventory Control staff review stock 
Storekeepers handle drug receipts and 


i in the month, 
During the last two weeks in dome 
seems and process stock receipts from the central medical sto 


ee Eee en etaetensence functions. 


Country Study IV.E.17. , ;, 
Transportation Planning in Central Asia 


During the years 1970 and 1971, this Asian country experienced an unprecedented ‘Foneemee cen Wee. S00 
by one of the worst winters in its history. Despite the efforts of the Government and in at per 
assistance, certain areas were unable to recover from these natural calamities and a major relief e a Eee 
was mounted. The purpose of the project was to distribute huge amount s of food, clothing, pharmaceuticals, 
and other supplies to over two million people in an area noted for its mountainous terrain and extreme 
climate. In this setting, transportation planning and communication were of critical importance. 

Planning -- A separate Transportation Division was created, headed by the Transportation Officer, who was 
responsible for determining transportation requirements, procuring transportation services, planning 
efficient use of cargo capacities, establishing delivery routes and refueling points, and setting the ; 
drop-off points. Efficient use of transportation resources required careful assessment of the geographic 
area to be served and consideration of available fuel facilities and storage points. The results of this 
process are shown in the map below. Security, including the institution of roadblocks at some points, and 
road maintenance were given high priorities. In order to facilitate the movement and control of vehicles, 
the distressed area was divided into four sectors. Sector A was served by trucks from the capital city, 
and Sector B, primarily by military trucks with some supplemental commercial carriers. Deliveries to 
Sector C were by commercial carriers where roads existed and by pack animals as required. Sector D was 
supplied by local transport. 


Road Conditions -- Specific road conditions were carefully considered. The main roads from Kabul in 
Sector A were generally in poor condition and the steep passes made them impassable during winter months. 
There was an alternate route to Chaghcharan from Kabul via Bamyan. However, the distance was greater on 
this route and the condition of the road was also bad. Therefore, the main road from Dykundi was the 
primary useable road. This route too was difficult and with the beginning of winter its usefulness was 
restricted. The route from Shindand to Taywara also had a difficult stretch between Shahrak and Taywara. 
The Pasaband-Taywara route was a third-grade dirt road and the primary route into Sector B. The roads 
from Herat to Gulran were not primary highways and were considered third-grade. The road from Maimana to 
Lulash and from Qalaynaw was not completely passable with trucks; thus, 30 kms and 65 kms respectively had 
to be transited by pack animals. Similar contingency plans were prepared for movement over roads closed 
by bad weather. 


Refueling and Vehicle Maintenance -- Intermediate refueling points were studied and refueling stops were 
planned in advance. Routes with potential fuel problems were anticipated and appropriate provisions were 
made to assure adequate fuel. Arrangements were made with the military for assistance in repairs of 


vehicles disabled near military facilities. Provisions were also made for a mobile workshop to provide 
on-site repairs. 


Procedures at Supply Points -- At the final destinations, i.e., the supply points, procedures were estab- 
lished to enc ourage efficient vehicle unloading and to assure that no losses had occurred in transit. The 
driver was required to be present for cargo checking. A vehicle controller at each supply point helped 


drivers by reviewing their duties, the travel routes, road conditions, and immediate stopping points. 
(From Operation Help, 1972) 
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-— Capacity by engaging trucks from other government agencies or commer- 
cla haulers. This cuts down on the number of trips required, which are the 
most time-consuming segment of the delivery routine. 


lovee, ghaduleny and toues ie a Sinise ad a ceLeeeTy serve, ata 
: ; need for "emergency" or 
interim deliveries. The high cost of operating vehicles has been consistent] 
stressed. Vehicles making interim deliveries gO out partially loaded at sed 
equivalent to regular deliveries. When schedules are tight, they have a dis- 
Placing effect, moving regular deliveries back. If this occurs frequently 
enough, stocks are depleted and demands for Special attention increase. 
Creating especially high safety stocks of vital or "life-saving" drugs is one 
approach to minimizing the problem; it will reduce the number of requests that 
require immediate response. Responding to requests while on scheduled deliveries 
to other facilities is another possibility. Finally, facilities with adequate 
staff might be required to pick up interim requests themselves. 


ae Routing 


Routing establishes the order and path along which deliveries are made. 
The principal objective is to achieve the shortest average delivery time and 
distance per facility. This, in turn, minimizes cost per delivery. Estab- 
lished delivery intervals, characteristics of the transportation network, and 
the modes of transport available all influence route planning. Different 
levels of the system have characteristic problems; this section briefly 
discusses some of them. 


The conceptually ideal route is a circular one whereby a truck departs 
from a storage point and delivers supplies at approximately equal time and 
distance intervals, returning to the storage point without retracing its path. 
The goal is to perform deliveries as effectively as possible with the limited 
salaried time and gasoline available. The least desirable routes are linear 
or branched ones on which a truck departs from the storage point, makes 
deliveries along the way, reaches the end of the line, and returns all the way 


back empty. 


Confining the discussion to the regional level for the moment, all that 
really consists of is working with the existing road network 
and attempting to establish routes that cover the largest average number of 
facilities for the distance driven. It is an exercise in choosing the best of 
suboptimal alternatives. Figure IV.E.4. 1s a sample Routing Order Trio. to 
help assure that drivers follow the established routes. een routes “=e 
require extensive backtracking are expensive to operate. If t oe in 
proportion of such routes, local commercial transport, if akaaell ~ he Ae 
be less expensive, since these vehicles can fill the empty “ a S. “ 
alternative is delivering supplies only as far as the first ne pes! e 
route on an appointed day and aged ae vipaitaee ofl Pc, 
selves. This is feasible whe : 
foc dispalnarics. and when buses, bicycles, or other means of local 


route planning 


transport are available. 


osite approach to arranging transport. 


‘ dvocated a comp : 
This chapter has a e to reintroduce the subject. A 


A discussion of routing is a conventent plac 


ROUTING ORDER 


MINISTRY OF HEALTH 
Department of Medical Supply 


Deliveries will be made in the following order unless 


Driver 
road or weather conditions necessitate changes. 
VehiclaiMaceuNumber__.$._ __§ —_ 1 6 
1 Ee 2. 7 
Eyeervcur tines Deen 2. 8. 
st iuvvenelee Ete cer ry ei 4. 9 
Estimated Total Mileage ee eee lL Lae 
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regional director, with two pickup trucks and enough money to rent another at 
delivery time, has little else but careful route planning to Satisfy both the 


At the central level the view is different. The basic Principles of 
route planning and their relative costs still apply, but there are more alter- 
natives to solve the dilemmas they pose. For example, ministry vehicles 
can be used on the more economical routes. Long one-way trips may be assigned 
to commercial haulers, saving the ministry the expense of the empty trip back. 
In a Similar manner, a pharmaceutical supplier who makes regular deliveries to 


Figure IV.E.5. pictures a hypothetical distribution network. The following 
comments 1llustrate in a simplified way the reasoning which might be involved in 
planning transportation services for this network: 


e The road network around large cities is usually well developed, facilitat- 
ing efficient route planning. This makes it convenient for Ministry 
vehicles to serve regional Medical Stores 1 and 2 and urban or peri-urban 
clinical facilities (represented by the large circles). 


e Direct deliveries to Regions 3 and 4 would require long trips out and 
expensive, empty backhauls. It would be cheaper to supply them by rail. 
Number 3 is obliged to make a short trip to the railway to pick up 
Supplies, but this is less costly than a direct delivery. 


e Regional Medical Store 5 is not conveniently served by Ministry vehicles 
or rail. Therefore, a commercial trucking company that makes scheduled 
runs between the capital and a city in the south is used. Again, the 
Ministry pays expenses only one way. 


e Regional Medical Store 5 is surrounded by an illustrative network of 
rural roads and clinical facilities. Facilities 1 through 9 are on a 
circular route, making delivery by regional store vehicles quite efficient. 


Facilities 10 through 18 lie along linear or branched routes, making it 
preferable to encourage these facilities to come to the regional store 

for supplies or to arrange transport with local commercial rc ea 
might like outgoing drug loads to complement their incoming loads o 


local produce. 
This type of analysis may not reveal a single best strategy, but it ~ aan 
reveal at least one good strategy for maximizing the use of available transpor 


ation resources. 


Figure IV.E.5. 
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SUMMARY 


Efficient delivery requires careful planning and execution. 
to consider include: 

* delivery intervals and stock levels 

e transport selection 

e schedules 

* routes 


The factors 


Available transportation alternatives should be considered in terms of the 
following factors: 
(1) transport cost, which includes vehicle acquisition, maintenance, 
fuel, and driver salaries 
(2) transfer costs, when goods are moved from one mode of transport 
to another 
(3) cost of insurance against damage to goods, loss, or pilferage 
(4) port-handling charges 
(5) packaging costs, which vary with the type of transport used 
(6) transport reliability 


The major transport options include: 

(1) Ministry of Health vehicles 

(2) delivery arrangements with Suppliers, obliging them, in contract, 
to deliver to selected warehouses and clinical facilities 

(3) roadway alternatives in the pubic and private sector, taking advan- 
tage of existing transport services 

(4) railways 

(5) air transportation 

(6) inland waterways 


Vehicles are among the public health system's most expensive expendable 
supplies. Good maintenance is imperative. Basic issues to consider in- 
clude vehicle selection, in terms of availability of spare parts and repair 
and maintenance expertise; preventive maintenance, which minimizes the need 
for later repairs; driver education, an extension of preventive maintenance; 
repair maintenance by trained mechanics; and spare parts, which should be 
stocked in appropriate quantities. The most effective long-term strategy is 
to limit the fleet to the fewest possible appropriate makes and models of 


vehicles. 


Delivery intervals must be set depending on local circumstances and such 
factors as level of the system, financial, transport, and personnel re- 


sources, and time and distance. 


Effective scheduling means organizing deliveries so that pes waka 
receives fresh supplies near the end of its delivery interval. is is 


accomplished by coordinating delivery intervals, es levels, ant teal 
and routes, thus minimizing the need for "emergency or interim deliveries. 
, 


Routing establishes the order and path along which pee =~ ae oe 
———_—— . ity 
delivery time and distance per faci 
achieve the shortest average : 
thereby, the most efficient use of available transport services. 
, 
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Appendix IV.E.1. 


Vehicle Repair Tool Kit 


-——_——. 
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Tool box 

6-inch vise grip 

6-inch phillip.screwdriver 
6-inch standard screwdriver 
10-inch crescent wrench 
2-inch channellock 

Set of Nutdrivers 

Set of Allen wrenches 

Set combination box wrench 
Set metric comb box wrench 
Hacksaw and blades 
Standard flashlight 

Pocket knife 

12-foot tape measure 

Stiff wire brush 
Inspection mirror 

6-inch awl 

8 oz. ball pein hammer 
Voltage-continuity tester 
Ignition analyzer 

Ignition timing light 
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Promoting Rational 
Drug Prescribing 


|. OVERVIEW 


A. Prologue B. = dame C. Planning 
A. What B. How 
to Buy? Much? 


Il. PROCUREMENT 


A. Introduction B.Procurement C. Supplier D. Quality E. Financing F. Make or 
Methods Selection Assurance Buy 


A. Introductio B. Inventory C.Port-clearing D. Storage E. Delivery 
Control 


V. USE 


A. Prescribing B. Dispensing 


VI. MANAGEMENT 


A.Organization B. Cost C. Security D. Training 
Reduction 


1. THE OCCURRENCE OF IRRATIONAL PRESCRIBING 


9. TECHNIQUES FOR PROMOTING RATIONAL PRESCRIBING 


e. 


. Training and Supervision of Medical Practitioners 


Physicians 
Medical Auxiliaries 


. Drug Information 


Drug Company Promotion 

Locally Written Reference Manuals and Standard 
Treatment Norms 

Drug News Periodicals 


. Hospital and Regional Drug Committees 


. Prescribing and Dispensing Restrictions 


Prescribing Privileges by Level-of-Use 
Dispensing Limits 
Non-Formulary Prescribing 


Increasing Cost Consciousness 
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Promoting Rational Drug Prescribing 


II.B. Choosing the best drug requires a judicious weighing of drug effective- 
ness, safety, and cost. 


Choice of therapy, however, is not always a simple matter. There are 
often several alternative drugs available as well as the option of prescribing 
a non-drug treatment or no treatment. Even an aid post formulary limited to 
15 or 20 items can present more than one therapeutic alternative for many 
diagnoses. 


Ideally, the medical practitioner would like only effectiveness and 
safety to enter into the selection process. But cost is an unavoidable 
factor. Even in developed countries, where the per person expenditure for 
drugs is as much as 4O times that in developing countries and the ability to 
pay many times greater, governments are working to make medical practitioners 
aware of the high cost of medicines. In developing countries the situation is 
even more acute: many modern drugs are so expensive and funds for drugs so 
limited that, for example, one week of intramuscular antibiotic therapy may 
consume the annual drug budget for 50 people, and one year of multivitamin 
drops for one infant may consume seven times that infant's portion of the drug 


budget. 


While the use of expensive medications may be well justified for life- 
threatening illnesses, these are less common instances. Most illnesses 
respond to simple, inexpensive drugs and, in fact, often improve with no 
therapy at all. Use of an expensive drug where a less expensive drug would 
suffice deprives other patients of needed drugs. and this loss must be heavily 
weighed in evaluating the need for the more expensive drug. 


Assessment Guide V.A. presents questions to stimulate the reader to . 
examine current prescribing practices. In the following pages, we will first 
consider irrational drug prescribing and its causes, then survey techniques 
used to promote rational prescribing in developing countries, and, finally, 
discuss the development of a strategy to promote rational drug prescribing. 


]. THE OCCURRENCE OF IRRATIONAL PRESCRIBING 


ibi ain a problem in public health 
imal prescribing practices remalir 3 : 
Saeiccnd ch i often in spite of good intentions and conscientious- 


d Por 
programs around the world, The types of irrational prescribing can be 


ness on the part of 5 ualiaet Fe overprescribing, incorrect prescribing, 
; agant rescribing, a : : 
categorized as extravag P and underprescribing, which are summarized 


iple prescribing (polypharmacy), 
tn PLEA. 1. Each will be discussed here in turn. 
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ASSESSMENT GUIDE V.A. a: 
Prescribing Practices of Medical Practitioners 


What are the prescribing habits of health workers like? Are expensive or 
brand name drugs used when less expensive drugs would provide comparable 
efficacy and safety? Are drugs dispensed for conditions on which they 
have no therapeutic effect (such as antibiotics for the common cold)? 

Are two or more drugs used when one drug would do the job? Are drugs 
generally used for the correct indications? In the correct dosages? 


What training do physicians, community health workers, and other medical 
practitioners receive in pharmacology and therapeutics? Is this training 
adequate in terms of its content and length? Is this training reinforced 
in practice? 


Are there local treatments of choice or standard norms for treatment? If 
not, would such norms help improve drug use? If treatment norms exist, 
how were such norms established? What sources of information and advice 
were used to determine the norms? Are the treatment norms followed? 


What materials are available to practitioners for reference on therapeutic 
indications, dosages, or side effects? Are these materials published by 
drug companies? By scientific bodies? Are there any locally written 
therapeutics manuals? 


How do medical practitioners learn about new drugs? Through drug company 
representatives? Through local drug news periodicals? Through special- 
ists, colleagues, or superiors? 


e Are physicians, community health workers, and other medical practitioners 
aware of drug costs? Is cost a consideration in prescribing decisions? 
Is drug cost mentioned in medical and auxiliary training? 


@ Are prescribing privileges limited by the prescriber's level of training 
or by the type of health facility dispensing the drugs? If not, would 
such limitations improve drug use? If SO, are these limitations reason- 
able? Do they allow practitioners to function within their levels of 
expertise, without exceeding the limits of their training or ability? 


How 
Who serves 


Are there limits on the amount of medication that can be dispensed at any 


Sch sulle 
one time? Are these limits reasonable, or do they result in suboptimal 
treatment of potentially serious diseases? : 


Figure V.A.1. 


Types of Irrational Drug Use* 


Type of Irrational Occurs if a drug is Prescribed when: 

Drug Use 

Extravagant ® a less expensive drug would provide comparable 
Prescribing efficacy and safety 


® symptomatic treatment of mild conditions diverts 
funds from treating serious illness 


@ a brand name is used where less expensive equiva- 
lents are available 


Over- @ the drug is not needed 
prescribing 
e the dose is too large 


® the treatment period is too long 


@ the quantity dispensed is too great for the 
Current course of treatment 


Incorrect e the drug is given for an incorrect diagnosis 


Prescribing a . 
@ the wrong drug is selected for the indication 


® the prescription is prepared improperly 


@® adjustments are not made for co-existing medical, 
genetic, environmental, or other factors 


Multiple @® two or more medications are used when one or two 


Prescribing would achieve virtually the same effect 


@ several related conditions are treated when treat- 
ment of the primary condition will improve or 
cure the other conditions 


Under- @ needed medications are not prescribed 


rescribin Ae 
: , @® dosage is inadequate 


e length of treatment is too brief 


* Adapted from Working Party, Council of Europe, 1976. 
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Extravagant prescribing is the use of an expensive, usually newer, drug 
when an inexpensive older drug would provide the same ei fect 1y CORes ee ‘ 
safety. In one African country, for example, 1t has been estimate tha : 

ibed in district and regional hospitals an 


to 18 percent of the drugs prescr Ea 
as many as 40 percent of the drugs prescribed at the main teaching hospital 


represent selections of "oxtravagant" drugs. 


‘ 


Overprescribing might at first seem impossible in health programs which 
face constant drug shortages, but the frequent use of drugs for conditions for 
which they are ineffective 1S one cause of shortages. In one study of 
prescribing habits in the United States, physicians reported that for more 
than 40% of the prescriptions issued to patients with trivial conditions, they 
did not expect significant therapeutic benefit. A British study found the use 
of vitamin By, Co exceed the justifiable medical need by at least four times. 


Sulfa drugs, antibiotic syrups, and other antibiotic preparations remain 
popular treatments for infantile diarrhea in some countries, despite the 
evidence that antibiotics are of no benefit in the majority of such cases. 
Antibiotics in general have acquired a reputation as being "cure-alls". Even 
among government-trained rural public health workers, one finds the use of 
intramuscular pencillin or oral ampicillin for the treatment of headache, 
backache, and a variety of other non-bacterial conditions for which they are, 
in fact, ineffective. Aside from the economic waste which these practices 
entail, antibiotic resistance is growing steadily, and it has been postulated 
that this may lead to epidemics similar to those of pre-antibiotic days. 


Incorrect prescribing results in a patient getting the wrong medication 
for his condition. It can occur either because of an incorrect diagnosis or 
because of an inappropriate drug selection for a recognized condition. For 
example, limited diagnostic facilities may force a practitioner to treat 
"presumptively" the condition most likely to occur; this may be the best 
approach, even though it can result in some errors. Often more dangerous are 
the other cases of incorrect prescribing: the continued use of tetracycline 
pediatric Syrups in some African and southeast Asian countries despite well 
documented evidence of their side effects and the existence of good alterna- 
tives; the persistence in the use of aminophenazones (aminopyrine and dipyrone) 
in Africa and South America despite potentially fatal toxic reactions and 
readily available alternative analgesics; and the use of growth-stunting and 


tumor~producing anabolic male hormones for the treatment of weight loss and 
appetite loss in children. 


Multiple prescribing is the unnecessary use of more than one medication 
for the same condition. Some patients on multi-drug therapy have obtained 
drugs from several sources, but multiple prescribing usually occurs because 
the health worker prescribes more drugs than necessary. 
the eastern Mediterranean region, 
1s over four, in 
A 1974 survey of 
dollar value for 
Fourteen percent 
of penicillin, 


In some countries in 
the average number of items per prescription 
contrast to an average of less than 1-1/2 in other countries. 
drug consumption in Afghanistan showed that 4] percent of the 
the top ten groups of drugs was for combination drugs 

of the total was for a single highly irrational Panbination 
a: Ye quinine, vitamins A and D, expectorants, and 
which simple epiren Waid neve outta PO ak ges ae 
cost of unnecessary multiple Prescribing, the risk @isigniti 
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interactions -- which occur for 
about one in twelve pre 
considered. ee ee 


Underprescribing might seem inevitable under conditions of shortage, but 
there are therapeutic and non-therapeutic ways of using drugs when theca ae 
limited amounts. In some areas the response to Shortage is to reserve drugs 


tions to sub-optimal doses. Self-prescribed use of antibiotics may also 
contribute to bacterial resistance because the high cost of black market drugs 
as well as poor understanding of antibiotic use leads to undertreatment. For 
optimal use of limited drug Supplies, treatment should be reserved for patients 
most likely to benefit from it and administered in adequate dosages. 


The reasons for irrational drug prescribing are multiple and complex. 
In brief, the main causes identified by those who have studied prescribing 
behavior are the following: 


(1) Inadequate training in clinical pharmacology -- Despite the daily use 
of medicines in clinical practice, formal training in drug use is 
usually brief and often limited to the early part of medical training. 


(2) Lack of continuing education and supervision -- For the medical 
auxiliary as well as the practicing physician, there is usually little 
Opportunity for regular review of their prescribing habits. In 
addition, there are few opportunities for them to learn about new 
drugs from unbiased sources. 


(3) The practitioner's inappropriate desire for prestige -- In some areas 
a "good doctor" is expected to use many different drugs and prescription 


of multiple drugs is falsely considered a sign of good care. 


(4) Promotional activities of drug company representatives -- The role of 
commercial interests in promoting irrational and costly prescribing 


has been well documented and cannot be over-emphasized. Even where 
the choice of drugs is limited by centralized purchasing, company 


representatives frequently promote overuse of drugs. 


(5) Lack of time due to heavy patient load -- Medications are ortes given 
— ; ; ; 
out to help end a patient visit, or prescribed "just in case", to 


avoid a return visit. 


Pressure from patients -- Even in the most remote areas, patients 


quickly come to expect that every symptom has a medicine to cure it. 
Because patient education can be slow, time-consuming, and tiring, 


practitioners often give in to the request for medicines. 


(6) 


-~- Diagnoses are rarely made with absolute 


rtainty and the course of an illness cannot be predicted exactly. 
ad al Seetitioners often try to "protect" themselves against this 
edic ray 
uncertainty by extravagant, multiple, or overprescribing. 


(7) Fear-induced prescription 
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on about a drug from limited experience ~~ 


ncorrect generalizati 
a ; e effects are sometimes 


Unexpectedly favorable results or unfavorable sid 
seen with the use of a drug. Although these results may be totally 


unrelated to the drug, practitioners may over-react and, oc argpagtaie ee 
the result, later overprescribe or underprescribe on the basis of this 


anecdotal information, rather than on the basis of scientific evidence. 


Although the manifestations of irrational drug prescribing are increasingly 
well documented and the reasons for irrational prescribing are more clearly 
understood, the means for overcoming prescribing abuses and promoting rational 


prescribing have not been as systematically studied. In general, efforts to 
influence prescribing practices through voluntary means or involuntary controls 


have received better support and have been more successfully implemented where 
prominent practicing physicians within the medical system are actively involved 
in the process. 


Attempts to influence prescribing focus on the training process, on drug 
information sources, on the planning process, or on formal prescription 
controls. Efforts have been made at the national, regional, local, and 
individual institution levels. Most of the strategies for promoting rational 
drug prescribing are not mutually exclusive. In fact, a comprehensive policy 
should aim at influencing prescribing behavior at all levels of the system. 


y a TECHNIQUES FOR PROMOTING RATIONAL PRESCRIBING 
a Training and Supervision of Medical Practitioners 


Physicians 


. Physicians control the use of scarce drug resources not only through 
their own prescribing practices, but also through their influence as instructors 
Supervisors, and trend-setters for the often larger force of medical auxiliaries 
(And to a certain extent, physicians are also trend-setters for black market 


drug use.) Thus, a sound training in rational drug prescribing can have a 
significant effect. 


(Clinical pharmacology is frequently a neglected subject in the medical 
curriculum and often relegated to a brief period early in training 
of European medical educators concerned about their own teachin of Cc 
pharmacology has recommended that training include: : 


A group 
linical 


(1) Basic pharmacology -- Principal mechanisms of dru 


: g action, metaboli 
absorption, distribution, and elimination. a 


(2) Clinical pharmacology -- Study of the different classes of drugs 


with regard to clinical efficacy, risks, pharmacokinetics, drug-drug 


(3) a eee ; ' 
) Therapeutics Joint meetings with clinicians and Practitioners 
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Country Study V.A.1. 
Clinical Pharmacology in Sri Lanka 


The Department of Pharmacology at the Faculty of Medicine in Colombo is staffed by faculty memb h 
have received Overseas training in pharmacology and therapeutics. Pharmacology is eer ee = me ef 
course during the third and fourth years of the five year medical course, rather than as a rociieinn 
course in the first Or second year. Students are Caught through lectures as well as jateeseee acts 1 
teaching sessions in which physicians, clinical pharmacologists and, in some cases microbiologists ee 
with students at the bedside to discuss drug therapy in the context of the whole Elinical picteee 


Students learn to consider the difficulties which patients may have in obtaining or using drugs 
. . . * ’ 

to weigh cost factors in their selection of drugs, and to carefully consider the benefits and 

potential risks of each medication. Students learn drugs by their medical (generic) names. 


During the third year students are given an introduction to pharmacological principles, adverse drug 
reactions, drug interactions, and the concept of controlled clinical trials. A pharmacology lecture 
series covers the drugs within each pharmacological category. Special topics such as metabolic disturb- 
ances and drug adjustments for various disease states are also considered. 


During the fourth year the emphasis is more strictly on therapeutics, and teaching sessions focus on 
specific disease rather than specific drugs. Fever, diarrheal disease, parasitic disease, pain, 
hepatitis, cirrhosis, anemia, bronchial asthma, respiratory infections, diabetes mellitus, cardiovascular 
disease, and kidney disease are among the conditions covered. 


In addition to teaching medical students, the clinical pharmacology faculty actively promotes rational 
drug prescribing through several other channels, including: 


- Participation on the National Formulary Committee, 

- Participation in seminars and meetings of Sri Lankan medical societies for continuing education, 
and 

- Authorship of articles in the local medical journals, including The Prescriber and The Sri Lanka 
Practitioner. 


centered on the individual patient and his personal circumstances and 
stressing economical prescribing. 


Other important considerations for the student who will be practicing in 
a public health program include the use of medical (generic) names, considera- 
tion of cost as a factor in weighing the safety and efficacy of a drug, and 
attention to supply logistics and the effects of transportation, storage, and 
drug quality on the availability and stability of drugs. 


The value of medical faculty trained in clinical pharmacology is exemp1li- 
fied in Country Study V.A.1., which describes the progressive role i it has 
played in one Asian country. Clinical pharmacology fellowships are also 
available through international organizations such as WHO. 


In addition to giving increased attention to clinical Ee che cae 
medical faculties should increase medical student awareness of Oe aaa 
of pursuing drug information throughout their Sai einai at 
Figure V.A.2. illustrates the framework which one promine 


ogist has proposed to help medical students accomplish this task. 
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with Current drug information. Government healt 
Presentations for health Personnel. These session 
when, later, a new Program for drug procurement an 


Medical Auxiliaries 
a eee aries 


Medical auxiliaries are commonly the first point of contact for patients 

1n all but the urban areas. Improper use of medicines by these health workers 
can be dangerous as well as wasteful. On the other hand, prompt and appropriate 
use of medicines can save lives and prevent the Progression of disease to a 
more debilitating and more expensively treated state. 


Many countries find it useful to limit medical auxiliaries to a specific 
drug list and to provide a pocket drug reference manual based on this list. 
Medical workers are encouraged to use the manuals rather than to depend on 


treated conditions. Figure V.A.3. illustrates the content and format of a 
pocket-sized drug reference manual used in the Western Pacific. 


Formal training in pharmacology and therapeutics provides a sound basis 
for medical auxiliaries to prescribe standard drugs and to understand the uses 
of mew drugs which are introduced into their drug lists. An example of the 
curriculum used for such a training program in Tanzania appears as Country 
Study V.A.2. 


Like their physician counterparts, medical auxiliaries tend to become 
more casual and occasionally rather creative in their prescribing habits once 
they have been practicing for several years. Regular supervision by senior 
medical auxiliaries or medical officers, with attention to the medical auxilia- 
ries' prescribing habits, is essential to the continued rational use of drugs. 
Section 4 in Chapter VI.A. discusses Supervlsion in greater detail. 


Personal supervision and case-review are, however, often difficult or 
impossible. So, in many programs, village health workers and other medical 
auxiliaries are required to keep a brief listing of patients seen and diagnoses 
made. If the prescribed treatment is also recorded on this form, then the 
Practitioner's prescribing habits can be quickly reviewed and suggestions for 
improved drug therapy can easily be made. In-service refresher courses and 
sharing of cases by medical auxiliaries can be organized locally, using the 
health center as a base and the doctor as educator. 


b. Drug Information 


Once out of formal training, a medical practitioner develops his pi 
prescribing practices, which are then influenced only by whatever “tf rug oa 
information he receives. Studies from the United States and sob ri on Soa 
that most physicians first learn of a new product hte, a a oe 
atives and advertisements, but that the decision to actual y use : ihe ; 
based frequently on advice from consultants and on ae Ek che rach: eg 
But, in isolated communities, drug company promotion is ofte eveionull 
influence. Promotional effort is proportionately greater 23 | = a 

where access to consultants is limited by distance , poor om ) 
ins and a smaller number of available consultants, and access to medica 
cation, 


p of time. 
journals is limited by language, expense, ree SVasee? O° ’ 


Figure V.A.3. 


Excerpts f 
rom 
a Drug Manual for Medical Auxil 
xiliaries 


1 su 3 
n children. 
& A 


ADULT: 
NOT use i 


b.d. DO 


4 e \s 
sv y At ¥ 


Country Study V.A.2. 


theory and 1600-2400 hours of practical work, RMAs are responsible for: 


> Rigel schedules enables the RMA to prescribe and administer correct therapeutic management h 
Or Che common conditions treated at dispensary level, using only such drugs as are Be: a " schedules 
y the 


PHARMACOLOGY (45 hours total) 
A. General Pharmacological Principles (10 hours) 
ee OSORITCaL EFinerples 


1. Action of Drugs on the Body 
Eee The RMA ree be able to explain the meaning of the fol lowing concepts in relation to drug 
action: a) therapeutic dose, (b) lethal dose, (c) overdose, (d) toxi i 
effect, and (f) side effect. ? bonis cataae? ee 
1.2. The RMA must clearly distinguish between: (a) s i fi i 
: pecific therapy, (b) 5s t t 
ents. ack py ymptomatic therapy, and 
1.3. The RMA raat be able to describe: (a) the main routes of administration of drugs, (b) the 
: ? : 
meaning of blood level" of a drug, and (c) the main methods of elimination of drugs from 
the body with examples taken from the dispensary drug schedule. 


2. Responsibilities of Medical Workers: The RMA must be able to: (a) write a prescription in the 
correct form, (b) state the dangers of over- and underprescribing with some examples, (c) explain to 
patients the importance of regular dosage and continuing the full course of treatment, (d) state the 
dangers of reducing treatment courses and discontinuing drugs, (e) explain the disadvantages of 
multiple prescribing, and (f) arrange that drugs are kept from children. 


B. Drugs Acting on Living Organisms (20 hours): For antiseptics, antibacterial agents, and antifungal 
agents the RMA should be able to name the agent used for each condition or Organism, describe the 
correct usage for each agent, and identify the effects and side effects of each agent. Particular 
attention is paid to the use, misuse, and potential dangers of penicillin and the proper use of 


tuberculosis medications. 


C. Drugs Acting on Body Systems (10 hours): For each of the items on their drug list, the RMA must 
state: (a) normal indication for use, (b) normal dosage in adults and children, (c) usual action 
in the body, (d) common toxic effects, if any, and (e) any important cortraindications. 


D. Therapeutic Action of Health Principles (5 hours): The RMA must be able to explain: (a) the natural 
resistance and repair activity of the body which heals most diseases even without treatment, 
(b) effect of rest and elevation of limbs in healing processes, (c) effect of nutrition on resistance 
to infection, (d) use of exercise and rehabilitation in certain conditions (e.g., leprosy, polio), 


and (e) use of home rehydration mixtures in diarrheas. 


MANAGEMENT SCHEDULES (55 hours total) 


For each common condition normally treated in a dispensary the RMA 


A. Common Conditions (30 hours): 
must be able to: (1) state the advised regime -- this includes advice on rest, diet, fluids, and 
duration of treatment: and (2) mame the drug used -- for common drugs, give the normal method of 
administration, duration of treatment, common side effects: for less common drugs, demonstrate ability 


to refer rapidly to the schedule or therapeutic index. 
B. Emergencies (20 hours): First-line management of surgical emergencies. 


The RMA must be able to use the published therapeutic index (management 


C. Therapeutic Index (5 hours): : | 
schedule) to: (1) ascertain correct children's doses, (2) identify side-effects of drugs, and 


(3) identify indications and correct administration of less commonly used drugs. 


A. Mtulia; Management Schedules for Rural Health Units 


MANUALS : Manual of Pharmacology by Dr. lL. 
if tit. 
Dilithecaicay t Clinical Pharmacology by Lawrence. 


TEXTS: Pharmacology for Nurses by Trounce; 


— + 


' ww : ye 
Adapted from Curriculum for Rural Medical Aide Training, by Wizara Ya Afya, Tanzania, 197 
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The intensity of the promotional effort 1s reflected in the gyal aban! 
ratios of company representatives to physicians 1n varlous countries. 


figures show that each drug company representative in a developing country 1s 


responsible for fewer doctors, and thus has a potentially greater influence on 


each one. 


Ratio of Company 
Representatives: Doctors 


Country 
United Kingdom 1:20 
United States £210 
Ecuador 1-8 
Colombia L255 
Tanzanla 1:4 
Guatemala L<3 
Brazil 1:3 


As alternatives or supplements to drug company promotional activities, 
public drug programs in developing countries have developed several other drug 


information sources: 


¢ locally prepared reference manuals, 
e drug news perlodicals, 
© drug information centers. 


After first considering the role of commercial drug promotion in public 
programs, each of these drug information sources will be discussed. 


Drug Company Promotion 


"The incidence of disease cannot be manipulated and so increased sales 
volume must de pend at least in part on the use of drugs unrelated to 
their real utility or need..." (Statement of former medical director 
of a large pharmaceutical company to the United States Senate). 


The extent of bias and misinformation on the uses, side effects, and 


contraindications of drugs in drug promotion ha 

s been widel : 
from the potential negative health aoLies =“ 
certain disruptive effects on the smooth Operation of public drug supply 
systems. Government drug programs in South America, Africa, and Asia have 


found that company representative isiti 
; ; S visitin over Te 
following influences: & 8 nment physicians can have the 


e Create demand for brand name drugs, 
quality control testing that governm 
drugs are of comparable quality; 


often despite evidence from 
ent-procured or generically-named 


. 
Create imbalances in Supply by Promoting consumption of alternative 


oe For example, the company with the contract for ampicillin 
Promote 1ts use with the hope of selling more than the Original 


order. Shortages are thus 
Created for : 
occur for others; Some drugs, while excesses 
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Country Study V.A.3. 


Controls on Pharmaceutical Com any Representati 
in Selected Countries —" — 


Costa Rica -- All company representatives are required to be pharmacists or physicians, but there i 
control over the content of presentations. : a 


Cuba -- No representative of private pharmaceutical companies is allowed to visit physicians 


Czechoslovakia -- Expert informers from the state trust of pharmaceutical manufacturers -- United 

Pharmaceutical Works -- inform physicians directly about new dru f i i i i 
ork gs following a plan which is 

advance by the Ministry of Health. sain “Perea 


Sweden -- To make presentations to hospital house physicians, company representatives must first obtain 
approval from the hospital drug committee. The committee will allow only essential information on new 
drugs or drug developments to be presented in a formal meeting. Individual visits from company represent- 
atives to physicians are not allowed. 


United Kingdom -- Despite a 1967 recommendation that the government "should consider whether... measures 
should be taken to discourage visits to doctors by representatives," visits by company representatives are 
still predominant prescribing influences. However, as of 1973, the company representative must present 
the medical practitioner with an approved data sheet before any promotional material is presented. The 
data sheet contains an objective statement about the uses, contraindications, and warnings for the product 


and must be in accordance with the registration license. 


United States -- Regulation of the activities of company representatives is accepted as part of the role 
of the pharmacy and therapeutics committees at many hospitals. The committees often control the hours, 
location, and method of presentation in which the representatives can contact physicians. Sometimes they 
are required to register at the pharmacy upon arrival and to visit only those physicians with whom they 


have a formal appointment -- "stopping by" is not allowed. 


e Create demand for new drugs by encouraging physicians to request 
their purchase; this often occurs where there is no clear evidence to 


indicate comparatively greater effectiveness or safety. 


Despite the difficulties created for public drug programs by company 
representatives, few developing countries have taken action to control them. 
It could be argued that, where the selection of drugs and the quantities 
distributed are rigidly controlled by the public procurement program, drug 
companies find little value in promoting their products and their activities 


But, in many public drug procurement programs, drug company 


are minimal. 
Several courses of 


representatives continue to have a considerable impact. eer 
action are open, ranging from complete prohibition of promotional activities 


i i d increase the completeness 
tion designed to decrease their bias an : 
at dade ; A sampling of actions which have been 


and accuracy of company presentations. gage 
taken in various countries is given in Country Study V.A.5. 


Regardless of the approach taken toward drug company promotion, public 
drug ateply programs must be aware of their own important role in providing 


drug information. 
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Locally Written Reference Manuals and Standard Treatment Norms 
Locally Written Reference Manuais ale eS 


Locally written drug reference manuals are an integral yan ate st halaa 
health programs in Peru, Nigeria, Indonesia, Papua New Guinea, ghan : : 
and numerous other countries. Such manuals are relatively inexpensive to 
produce and have several advantages over drug industry sources and sources 
from outside the country in that they are not biased by commercial interest, 
include only those preparations available in the country, recommend doses 
which are appropriate for the local population, and include special warnings 
which are relevant to local genetic, environmental, and epidemiological 


factors. 


Such manuals should include for each drug a minimum of the following 
items of information: 


e medical (non-proprietary or generic) name, 
e indications for use, 


e dosage forms and doses, with separate doses indicated for adults and 
children, unless there are separate manuals for the two groups, 


* contraindications, 
¢ side-effects or adverse reactions which might be noted, 
* special warnings or information to be given to the patient. 


Drug reference manuals can be organized alphabetically by drug category 
(antibiotics, antituberculars, vitamins, etc.), as in Figure V.A.4., alphabet- 
ically by medical (generic) name as in Figure V.A.3., or by disease or 
clinical condition as in Country Study V.A.4. Regardless of the order of 
information, cross-indexes by drug category, drug name, and clinical use 
substantially-improve the value of the manual for practitioners. 


Figure V.A.3. shows sample pages from handbooks used in Papua New Guinea, 
and Country Study V.A.4. describes the process by which the pediatrics manual 
was prepared. 


Although the content of a drug reference manual is extremely important 
the physical characteristics of the 


of the frequency and manner in which it will be used. Durable booklets which 


Some t imes consulting physicians and medical school faculty oppose the 
So) eet and distribution of reference manuals, fearing they will lead to 
cook book” medicine. This fear seems largely unfounded, and Physicians in 


the most prestigious medical sch 
ools in developed Pa 
Promoting such handbooks. ee COO c writing and 
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Country Study V.A.4. 


Preparation of a Handbook, “Standard Trea tmen ts 
for Common Illnesses in Papua New Guinea 


if fi for one individual, but involvement of 
l be a difficult and lengthy process : 
Me eae prect iti be a rapid and effective way to produce a manual. The prepara- 


a committee of medical practitioners can _ ; 
tion of a pediatric treatment manual in Papua New Guinea occurred in the following way: 


1973, November: A national workshop of senior specialists, senior nurses, and senior pee ook 
organized to consider the role of the hospital in health services passed a resolution calling for each o 
the four major disciplines (pediatrics, adult medicine, surgery, and obstetrics-gynecology) to prepare 
within 12 months a handbook of standard treatments for not more than 15 of the most common conditions seen 


in each discipline. 


Chief Pediatrician at the major general hospital circulated for comment pediatrics treat- 


1973, Spring: ed 
Comments from the country's pediatricians were 


ment standards then in use at the general hospital. 
collected and then circulated. 


1974, August: A two-day workshop was held at a central location to agree on treatment standards for 17 


conditions. 
1974, December: Pediatrics handbook came off the press. 


Although this process was aided by the prior existence of treatment norms at the general hospital, it is 
illustrative of the type of process which can speed the preparation of a treatment manual. Involvement of 
the country's pediatricians in the process created support for the manual, which is now used in medical 
school teaching, on hospital wards, and in the rural health centers and aid posts. 


Publication of the pediatrics manual has served several purposes. First, patients -- who may see several 
different physicians for the same illness or for different episodes of the same illness -- are treated the 
same way for the same disease each time. This seems to reduce the confusion which patients often feel 


with changing therapeutic regimens. Second, the handbook is used by pediatric faculty and provides a 
basis for medical school and medical auxiliary training. Finally, the standardization of treatments 
contributes to a steadier drug consumption pattern and thereby facilitates procurement and distribution. 
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Drug News Periodicals 
— ee OCI CALS 


‘ Drug gies periodicals are publications in the form of one- or two- 
Circulars which appear at irregular intervals, bulletins coverin E07 
topics and appearing at regular intervals, and journals Pe eg rte 
standard types of articles and published on a weekly, monthly or PD Za 
basis. Drug news periodicals are intended to provide physicians hace: 
nurses, and medical auxiliaries with up-to-date information about drugs sts, 


Who publishes drug news periodicals? In developed countries most dru 
news periodicals are published by private associations, medical 506 ieee . d 
national drug control agencies. In addition, internat ional agencies ee 
WHO pub lish drug information periodicals. (Appendix II.A.1. contains a 
listing of some such publications.) In developing countries, drug news is 
often circulated by the public drug procurement agency. In Peru, Sri Lenks 
Papua New Guinea, and elsewhere the public Supply programs use these periodicals 
Co communicate with the physicians, pharmacists, and other medica] workers who 


use the supply system. 


What kind of information is provided? The content of these periodicals 
1S varied and may include announcements of newly available products with an 
objective description of their uses, cautlons, and side-effects; price 
comparisons of available drugs meant to increase prescribers’ cost conscious- 
ness; review articles of drugs of choice for common conditions to encourage 
Proper use of the drugs; introductions of new therapeutic regimens such as the 
use of oral glucose-electrolyte therapy, rather than intravenous therapy, for 
mild to moderate dehydration; reminders on storage conditions and notification 
of changes in storage conditions, such as lessened cold storage requirements 
for specially prepared vaccines; and publication of quality control and 
bioavailability test results performed on drugs purchased by the public 
Program; these results are circulated to help increase the confidence of 
practitioners in the quality of publicly provided drugs. 


Where does the information come from? Periodicals published by public 
drug procurement agencies draw from several different sources. Clinical 
and pharmaceutical information frequently comes from internationally available 
periodicals, from the experience of local medical practitioners and pharmacists, 
and ~~ whenever it is available -- from local scientific research projects. 
Pharmaceutical companies are sometimes helpful in obtaining reprints and other 
information about specific drugs, but summary information prepared solely by 
a pharmaceutical firm should be used with caution. The periodicals may be 
written by pharmacists responsible for drug supply, by clinicians from the | 
medical school or medical society, or by specialists in the government service 


Who pays for the publication? Internationally available publications must 


generally be paid for by the subscriber, although some are available without 


charge (Appendix II.A.1.). Publications by drug procurement agencies are 
often paid for out of the agency budget or out of a small mark-up on the drugs 


Since drug news periodicals can usually be printed for a 


which they provide. 
minute fraction of the annual amount spent on drugs, the opinion of some 


procurement programs is that savings resulting from better drug information 
can readily offset the cost of the publication. 


Drug information circulars, bulletins, and journals cannot be expected to 
take the place of adequate training and regular supervision of medical practi- 
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Country Study V.A.5. 


The Prescriber: Sri Lanka’s National Drug Information Journal 


which had earlier been charged with the responsibility of curtailing the 


; ; : “Jo. ohiGee 
importation of unnecessary drugs, began a quarterly publication entitled Formulary Nose to died rahe 
tive and up-to-date information on drugs to medical practitioners. In 1971, the newly formed s Pp 


: finan- 
ing monopoly (State Pharmaceutical Corporation, spc) was formed, and the Formulary Notes became the f1 


cial responsibility of the SPC, changing its name to The Prescriber in 1973. 


In 1966 the Formulary Committee, 


The Prescriber remains the official publication of the National Formulary Committee, whose epee Dee 
jt is to approve all drugs imported into or produced within the country. It 1s edited by a member of the : 
Pharmacology Department of the Faculty of Medicine, and articles are written by clinical pharmacologists, by 


specialists in medicine, surgery, and pediatrics, and by general practitioners. 


it is sent without charge to the 1750 government physicians, at a discount 


Still a quarterl ublication, oy 
. Fie $1.00 per year) to almost 2500 medical auxilia- 


price to all medical students, and at cost (less than U.S. 
ries and pharmaceutical importers and manufacturers. 


The Prescriber includes the following sections: 
1]. Feature articles on topics such as: 


*« Management of infective diarrhea in children 
e Prescribing in renal disease 

e Treatment of anxiety states 

® Prevention of tetanus 


2. Therapeutic Forum, which discusses treatments of choice for conditions such as: 


e Aphtnous ulcers 
e Scabies and pediculosis 


3. Questions and Answers, which responds to queries raised by physicians and medical auxiliaries on 
topics such as: 


e "Gaviscon in heartburn" 
e The newer insulins 
e Use of local anesthetics 


4. State Pharmaceutical Corporation News, describing: 


The availability of new drugs 

Reasons behind dropping a drug from the National Formulary 

Relative costs of SPC drugs for specific conditions 

Results from bioavailability tests comparing the products from alternative suppliers. 


ae ar consultant physicians and physicians practicing in either of the country's two medical schools may 
ind The Prescriber too elementary, for many physicians in the periphery and for most medical auxiliaries 


it is their only regular outside source of drug i i j 
g information. Those who do read th i 
the information to be very relevant and useful in their practices. (1978) cos id aaa 


tioners. But they should contribute to the cont 
and medical auxiliaries in more rational use of 
describes the origin and publication procedures 


inuing education of physicians 
drugs. Country Study_V.A.5. 
of one national drug periodical 


c. Hospital and Regional Drug Committees 


Hospital pharmacy and therapeutics comm 


/ itt 
countries for many decades. Although they w ees have existed in developed 


ere originally charged primarily 
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recent years their role has ex 
lishing prescribing policies. In nationally organized drug distribution 
Systems in developing countries, the role of regional and hospital drug 
committees is also expanding. There are several] important functions which 


drug committees currently perform in government drug programs or which have 
been suggested for them, including: 


(1) Review of drug requisitions and revision to fit budget allocations 


(2) Determination of drugs to be made available to each type of health 
facility (if this is not determined at the national level) 


(3) Development of standard treatment norms for the common illnesses 
treated in the area 


(4) Establishment of prescribing Privileges aimed at controlling irrational 
drug use (e.g., limitation of certain antibiotics to use only under 
the recommendation of a consultant) 


(5) Limitation of the amount dispensed at one time to curb abuse of 
particular drugs and reduce wastage 


(6) Review of antibiotic resistance patterns and revision of guidelines 
for antibiotic use 


(7) Stimulation of drug education activities among hospital staff 


(8) General supervision and monitoring of prescribing practices. 


d. Prescribing and Dispensing Restrictions 
eee hee Ok LCE LONS 


In an effort to play an active role in curbing irrational prescribing and 
wasteful dispensing of drugs, many public health programs have instituted 
certain restrictions. Their effectiveness has not always been tested, and, 
indeed, some restrictions may involve more effort than they are worth. 
Nevertheless, some limitations on prescribing and dispensing have been found 
to be useful in countries as diverse as Papua New Guinea, Honduras, Sri Lanka, 


Indonesia, and Tanzania. 


Prescribing Privileges by Level-of-Use 


Categorization of available drugs by level-of-use (discussed in Chapter 
II.A.) has been used to restrict the distribution of drugs both to specific 


types of health facilities and in accord with the prescriber's level of 


The advantages of organizing drug lists by level-of-use are that 


training. levels are able to become familiar with a 


(1) medical practitioners at all | 
limited number of drugs and to learn how to use these drugs appropriately, (2) 


educators responsible for pharmacology and therapeutics aby ‘a 
and medical auxiliary schools are provided with a fairly comp or: Ms 
drugs with which practitioners must be made pees Liat, 4 Sapper a 
limited to those drugs which the practitioner has ~~ at lea: 
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studied in some detail, (4) drug consumption is more predictable, and , thenseer ed 
forecasting of future drug needs somewhat more accurate, and (5) requisition 
forms can be standardized, further facilitating distribution. 


Dispensing Limits 


In publicly supported health programs, setting prescription limits has 
become a common technique to limit wasteful or potentially dangerous dispensing. 
Examples of this approach follow: 


® One Asian country has established a system of 3-day and 5-day limits 
for all outpatient prescriptions except those for chronic diseases. 
Most antibiotics are given for 5-day courses, while all other medicines 
for acute illnesses are limited to 3-day courses. 


e In Bolivia, one large rural health program established a system of 
pre-packaging drugs in unit-of-use plastic bags containing the 
minimum amount of drug needed for one course of therapy. 


e The government-supplied university hospital in one Southeast Asian 
country puts dispensing limits on items which may be abused, which 
tend to be prescribed indiscriminately, or which are potentially 
dangerous. Maximum dispensing quantities are established for codeine, 
diazepam, vitamin C tablets, and vitamin B complex, among others. 


e In the rural health program of a Western Pacific country whose people 
have not become "drug-minded", there is limited dispensing of drugs 
for home use. It is felt that most people sick enough to warrant 
using drugs from their limited Supply are sick enough to warrant 


keeping them near the health post to be sure they actually receive 
the medicine. 


Non-Formulary Prescribing 
ee SY SE escribing 


In virtually every hospital or national program with an established 
formulary or drug list, there is some use of "non- formulary" drugs. In our 
experlence expenditures for non-formulary drugs vary from about five to more 
than thirty percent of the total drug budget. The amount Spent on drugs not 


officially approved depends on the aa 
: ; Process for acquiring non-f 


access to non-formulary drugs may have increasi 


e. Increasing Cost Consciousness 
ee nS Clousness 


The first type of prescribing abuse listed 
Prescribing, the use of one drug when a less ex 
results. Several different mechanisms have bee eee 
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Figure V.A.5. 
Bar Graphs to Increase Cost Consciousness 


Cost of one year’s 


Cost of one week’s oral antibiotic anti-hypertensive treatment 
therapy 


Se Methyl Dopa 
meq 250 mg t.d.s. 


300 
RIGADIN 500 mg. bd 4 
c 
AMPICILLIN 250 mg. qds = 
40 VIBRAMYCIN (8 tabs) m 
200 
CHYMOCYCLAR 1 ads 
2 30 CLOXACILLIN 250 mg ads 
t- 
= SEPTRIN 2bd 
” 20 Guanethidine 
TETRACYCLINE 100 
a. <a lS ee 
‘- CHLORAMPHENICOL 
500 mg. qds 
PENICILLIN V Reserpine 
! 250 mg. qds 0.25 mg.o d 
Source: A.N.P. Speight, 1975. 
Cost Bar Graphs -- In the United States, Great Britain, Mozambique, 


Tanzania, and elsewhere, diagrams showing side-by-side comparisons of prices 
for alternative drugs have been circulated (e.g., Figure V.A.5.). It is not 
intended that the practitioners always choose the least expensive drug, but 

that the graphic presentation of cost comparisons will encourage them to take 


cost into consideration. 


Facility Drug Budgets -- In health programs in which drugs are distributed 
free or at a mominal charge, specific drug budgets may be allocated ao 
districts, hospital areas, or health centers. When annual estimates ‘ rug 
needs are made or when regular requisitions for drugs are pee - i - 
expected acquisition cost of the drugs is compared with available ot 
reductions in drug requests are necessary -- and they usually are Pag hn 
medical practitioners at the hospital or health center can ro chou ae 
making the choices. This ln fel diitbveiveccnt aiitthe practi hoes 

settings this level o are 8 
ites ccenks Sst-consitilanes s which makes even their daily prescribing 


more cost-effective. 


i eiti -- n when 

Printing Prices in Drug Manuals and on Requisition —— Pah: budect 

practitioners are not required to conform their drug :" Se giie in therapeu- 
ae : -ent rug prices 
ted by including recen aha 

consciousness can be promo scribing or 

ise manuals, drug lists, and other forms which are Cae ce so. Sal a 
as ‘ ccomplish little, bu ce 

‘stioni Alone this measure may acc 
requistioning drugs. 
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-ribed in the preceding pages, 1t may 
£ the other measures described in ¢ 
ee ye piel ‘cal auxiliaries need not be required 


be quite helpful. Physicians and medi be 
to ae the least expensive drug in all cases, yet the price listing would 


help them make an inexpensive choice. 


Ee DEVELOPING A STRATEGY TO PROMOTE RATIONAL DRUG USE 


As in other areas of health planning, the promotion of rational drug 
prescribing requires a systematic approach to selecting strategies. This 
involves an analysis of the objectives, current constraints, action alter- 
natives, and required resources for facilitating more effective use of drugs. 
Figure V.A.6. provides an example of such an analysis. Basic planning concepts 
discussed in Chapter I.C., organizational issues discussed in Chapter VI.A., 
and training guidelines discussed in Chapter VI.D. are all relevant to deve loping 
a program to encourage wise drug use. 


Responsibility for implementing activities which promote rational drug 
use is shared by medical schools, medical auxiliary training programs, Ministry 
of Health drug control offices, hospitals and other local health facilities, 
individual practitioners, and the drug supply program. Because of this shared 
responsibility, efforts to improve prescribing practices are often neglected. 
Although the directorate of medical logistics or other responsible supply unit 
does not usually have direct authority over medical training and practice, it 
can and should work through Ministry of Health and local channels to influence 
prescribing. Drug supply officials can and should use consumption data to 


monitor drug use and to stimulate comprehensive efforts to improve prescribing 
habits. 


SUMMARY 


Rational drug prescribing requires that the practitioner make an accurate 
diagnosis, select the best drug from those available, and prescribe the 
drug in an adequate dose for a sufficient length of time. Choosing the 


jie drug requires a judicious weighing of drug effectiveness, safety, and 
cost. 


Irrational prescribing is common. Categories are: 


e extravagant prescribing -- the use of an expensive 

een — 2 t > 

newer, drug when a less expensive older 
same effectiveness and safety; 


usually 
drug would provide the 


* overprescribing -- the use of dru 


: : gs for conditi : 
are ineffective; 1ons for which they 


e incorrect prescribing -- the use of th 


—— e wron i i 
condition; g medication for a 
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Se we 
tiple prescribing -- the unnecessary use of more than o 
medication for the same condition; 


under prescribing -- the use of drugs at Sub-therapeutic dosa 

in order to conserve medications. a? 
Reasons for irrational prescribing include inadequate training or experi 
ence, the practitioner's desire for prestige, promotional activities of 
drug company representatives, and pressure from patients 


Prescribing practices can be improved through better training of practiti 
ers in pharmacology and therapeutics, and regular Supervision of hee e 
ries; the availability of current drug information through reference F 
manual s and drug news periodicals; more active involvement of hospital and 
regional drug committees; prescribing and dispensing restrictions: and the 
promotion of cost consciousness among prescribers. 
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Establishing Good Dispensing Practices 


The dispensing of medications is a basic component of the pharmaceutical 
logistics System. Without a rational policy and systematic approach to wag 
delivering drugs to patients, the pharmaceutical logistics system falls short 
of its goal of ensuring that essential pharmaceuticals are available to th ; 
reciplents of a country's health care delivery program. : 


Dispensing is often overlookéd during the development of a pharmaceutical 
logistics system because it is viewed as being of secondary importance to 
procurement, inventory control, and distribution. This Oversight is unfortu- 
nate because poor d‘spensing practices can undo all of the benefits of careful 
selection, economical procurement, and effective distribution. All of the 
resources required to bring a drug to the patient will be wasted if the dis- 
pens ing process does not ensure that an effective form of the correct drug 
1s delivered to the right patient, in the prescribed dosage and quantity, with 
clear instructions, and in a package which maintains the potency of the drug. 


This chapter outlines the specific principles of dispensing which bre 
essential to the overall functioning of a pharmaceutical logistics system. A 
number of key policy considerations must be addressed by government officials 
and health planners to establish the environment within which dispensing 
functions can be properly performed. Assessment Guide V.B. outlines a number 
of specific policy considerations. 


Although most of this chapter discusses dispensing and compounding as 
if they were performed only by graduate pharmacists and pharmacy auxiliaries, 
we recognize that in many settings these tasks are performed by physicians, 
medical auxiliaries, nurses, or other health workers. Regardless of who is 
handling the drugs, the principles of sound dispensing practices and adequate 
packaging should be observed. 


l. DISPENSING PRACTICES 


The principles of good dispensing fall into five categories: (1) inter- 
preting the request (either by prescription -- written or oral -- or by patient 
request); (2) retrieval; (3) formulation (compounding, counting, pouring); (4) 


processing/labeling; and (5) delivery. Since most drugs are ingested, sanitary 
procedures and common sense should prevail in the drug dispensing environment. 


the dispenser must clearly know which 


drug product is being requested. The dispenser re Paah cratts anes 

d decipherable or, if o : 
drug order, if written, is legible ana 
hat it is clearly understood. Repeating the drug's name ns At “a 
physician making an oral request is one way to ensure that the dispen 


correctly perceived the drug desired. 


» di i is fi he knows what is to be dispensed, 
satisfied that 
eee thes: beak A commonly accepted practice which guards against 


i ocess begins. ' 
aa Ppa ~ a fadort Oe dosage forms 1s to shelve like dosage forms together 
the dispen 


Before dispensing a drug product, 
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ASSESSMENT GUIDE V.B. 
Dispensing Policies and Practices 


How are drugs handled? 


What conditions exist at dispensing points? 
How concerned are 


How accurately and cleanly are drugs dispensed? 
health officials and health workers about the quality of compounding 


and dispensing practices? 


How often are patients improperly or ineffectively treated because 
their medicines have been improperly compounded or dispensed, or 
because drugs have deteriorated in inadequate packaging? 


At each level in the health care system, who is responsible for the 
compounding and dispensing of drugs? What training do these individuals 
have in the principles and practices of drug compounding and dispensing? 
How much supervision do these individuals receive? 


What types of pharmaceutical training are available in the country? Are 
there standardized education curricula for pharmacy personnel? Are 
experience requirements for dispensers spelled out and reasonable, given 
the numbers and geographical distribution of individuals meeting, or 
eligible for meeting, these requirements? 


What resources exist to attract sufficiently educated individuals to 
pursue dispenser training and to what extent can these individuals 
expect satisfactory remuneration for the services they provide after 
completing their training? 


Are wages and salaries adequate to effectively dissuade dispensers from 
engaging in the illegal sale and distribution of pharmaceuticals? 


What kinds of packaging are used to dispense drugs to patients? Is 
there any mechanized repackaging into course-of-therapy packets? In 
light of losses from poor packaging and the costs of proper packaging 
are there cost-effective alternatives to present packaging methods? 
Could more expensive containers be recycled? 


and physically separate them from other dosage forms. Characteristically, a 
naa will shelve all oral solid dosage forms (tablets, capsules) tdgether 
all oral liquid dosage forms together, and all ophthalmic, topical, or indert 


dosage forms together. Thus, the likeli 
ner. Thus, 1hood of inadvert i i 
wrong dosage form is Significantly reduced. i eam 


The retrieval process requires that the dispenser carefully read th 
pa he stock bottle, which includes the product name A th, d : 
form, and expiration date (if any). Since many drug natant See osage 
sound alike, the initial careful reading of the stock drug pack ee and/or 
critical safeguard against dispensing the wrong drug. Mogh phereael onan a: ; 
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well-trained pharmacy auxiliaries will repeat this label reading proc 

more times during the dispensing activity -- once immediately ee et. ie 
formulation (counting, pouring, compounding) takes place, and once immediate] 
after. Stock drugs which are used should be returned to their original sh let 
position immediately after formulation. A third label reading is usuall y 
performed at this point. : 


The accurate formulation or preparation of drugs is of interest both 
to the pharmacy and to the patient. Pre-manufactured drugs, those not requiring 
compounding, generally require either counting, pouring, or reconstituting. 
The task of counting must be performed very accurately in that short-counts 
(dispensing less medication than is ordered) may result in drug therapy failures. 
In the case of antibiotic therapy, this is Particularly critical in that 
bacterial resistance to subsequent antibiotic therapy may result if initial 
therapy is prematurely terminated due to a short-count. Conversely, over- 
counts (dispensing more medication than is ordered), when the price charged 
is based on the quantity ordered, can be a source of significant financial 
loss for the pharmacy operation. Repeated over-counts can deplete inventory, 
and the loss of revenue can adversely affect the cash reserve requirements 
for maintaining an adequate inventory. Thus, although more time-consuming, 
it is in the best therapeutic interest of the patient and financial interest 
of the pharmacy to carefully and accurately count, pour, and reconstitute 
all medications. 


Compounding medications requires the special consideration of mixing 
order, selection of adjuvants, and the need for special techniques. Once the 
compounding procedure has been decided on, all necessary materials should be 
assembled in a single location on the dispensing counter. As each ingredient 
is used, it should be moved to some other established location on the counter 
(i.e.,transferred from the left side of a balance, or mortar, to the right 
side). The use of this technique provides the dispenser with a mechanical 
check on the introduction of each ingredient. If he is interrupted during the 
compounding of the medication, there is no doubt as to which ingredients have 
already been used. After completing the compounding, as all stock drugs are 
being returned to the shelf, the dispenser should once again read the drug 
label to verify the accuracy of the compounded medication. 

Cross-contamination of drugs can be a serious health problem. Some 
patients are sensitive (allergic) to very small amounts of some drugs (e.g-, 
penicillin). Utensils and equipment used in the preparation of medications 
must be thoroughly cleaned to avoid any possibility of contaminating one 
product with trace amounts of another. 


be STOCK-KEEPING PRACTICES 


All drug products should be securely stored in such a manner as to 


: : deterioration and 
ili access, and to reduce excessive 
ee as ae like dosage forms should be shelved 


inted out, 
ontamination. As previously poin : . ee is 7 : 
; ether to reduce the likelihood of dispensing an incorrect ip nia : 
ie "Eirst-in/first-out" procedure will help ensure that 


Stock rotation, using a 


» newer 1 tory is dispensed. 
used before newer inven : 7 
oe dure is easily accomplished by always placing new inventory behind 


The "first-in/first- 


out" procedure 
older inventory on the shelf. 
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: ' 5 
Expiration dates may not always agree with the sequence in pee he a 
are shipped from warehouses. Thus, it 2 possible that newer invent “af 
os -- may possess an earlier explra- 


C el drug 
terms of when the pharmacy receives the eG 
tion date than stock already on hand. If the expiration date of the newly 


received product 1s significantly earlier than that of existing stock “a 

6 months or more -- and the drug 1s routinely dispensed, lt may be pru ent 

to begin using the newly received stock prior to exhausting the existing 
stock. Under no circumstances should inventory be dispensed when the expiration 
date has been exceeded by more than one year (or less, depending on storage 
conditions and the chemical nature of the drug product). 


of drugs can be brought about by a number of factors, the 


Deterioration . 
most critical of which are heat, moisture, and light. In all cases, adequate 


yentilation should be assured in storage areas. Drugs requiring cold conditions 
(below 10°C) should be refrigerated. Dehumidification, although desirable 

in excessively humid regions, 1s often impractical and unfeasible. Therefore, 

to reduce deterioration due to moisture, drug containers should be tightly 

closed and moisture absorbing dessicants placed inside. Many drugs, particularly 
liquids, are photo- (Jight) sensitive, and require shielding. Where possible, 
these drugs should be stored and dispensed in light-resistant containers such 

as amber bottles. The dispenser should be alert to physical signs of drug 
deterioration such as changes in consistency, color, and smell. 


2 PACKAGING FOR PATIENT USE 


In all but the most basic systems, drugs are dispensed to patients in 
some form of container. The type of container used may affect the quality 
of the medicine at the time it is consumed. It can also have an import ant 
impact on the patient's image of the health system and his faith in the 
medicine (e.g., shoddy packaging connotes an unreliable system and ineffective 
aaa 1t may thus affect the correctness with which the medicine is 
used. 


or in course-of-therapy packets which a i 
standard’ atae quantities. re filled and labeled in advance with 


a. Dispensing from Bulk Containers 


Traditi ‘ , 
— HOE Renied ice are bought and distributed in bulk containers and, 
Bkeseripclam is a smaller containers according to individual 
kent by tHe ieee ’ oan depends on correct drug identification and measure- 
bois corres “pte ; equate labeling of the individual container, and the 
y of individual containers which are suitable to the eeeorindrit:. 


turning the excess drug to it 
S stock containe i ncreased 
on a Gee : r. Count accuracy 1s i 
when m er number of drug units is counted together (i.e counting by 55 
o@., 5 
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1S more accurate than counting by 10's), Efficiency and acc 
achieved when no more than 5 drug units (tablets 
Cogether at a time. 


uracy are best 
Capsules) are counted 


quantity of liquid to be dispensed. For example, if an ophthalmic preparati 
requires 4 cc of distilled water for reconstitution, a 500 cc ov adusten 2 
cylinder should mot be used. The error factor for this measuring device ma 
be as much as 25 cc, thus permitting a possible overdilution of 2502. a5 *f 
rule, the volume of a measuring instrument should not exceed the volume of 
liquid to be measured by a factor of 10. The dispenser must remember that in 
reading all liquid measurements, the bottom of the meniscus should be used for 
eStablishing the volume measurement. 


Labeling individual containers and packets is time-consuming, but essen- 
tial for correct drug use. In busy Outpatient practices labels are sometimes 
reduced to a series of numbers, such as "2 x 3 x 5" (two tablets three times a 
day for five days). This type of labeling inevitably leads to improper drug 
use. Prepared labels may add expense to the system, but may result in long- 
run savings in health care costs, by saving the dispenser time and increasing 
proper drug use. Preprinted symbolic labels have proven useful and are dis- 
cussed in detail in the following chapter (Chapter V.C.). 


Programs faced with limited funding and seemingly overwhelming demands 
for medicines often "save" by using scraps of paper or other used material for 
packaging drugs. The visible Savings from not buying packaging materials must 
be weighed against the hidden costs of wasted drugs and inadequate therapy 
when drugs dispensed in this way deteriorate or are lost. Figure V.B.1. lists 
available packaging materials and indicates which materials are desirable or 
acceptable and which materials are undesirable. 


Although plastic drug vials or pasteboard containers are expensive and 
often unobtainable in the remote regions of developing countries, they provide 
the maximum protection for the drug product after it is dispensed to the 
patient. Less costly alternative containers include envelopes, bags, or 
folded paper. In choosing a container, the dispenser should be alert to 
potential contamination or deterioration. Absorbent materials such as cotton 
placed in contact with the drug may absorb some of the active a lt 
reducing its strength. Similarly, placing the drugs into sehilatapte-— - a 
materials (such as news papers) may contaminate the drug and sause an ill-effec 
to the patient. At the least, drug products should be wrapped in Series 
"glycine"-type paper prior to placing into alternative dispensing c ; 


Program managers are encouraged to consider the trade-offs involved when 
their budgeting process leads to the use of inadequate labels or packages. 


b. Course-of-Therapy Prepackaging 


: : bulk containers is to have medicines 
ive to dispensing from : 
ckaged in sealed plastic bags, each of which contains « tect Ca 
heat a f that drug, as established by Standard Norms (see C oa. 
eee oe if the norm for treating streptococcal pharyngitis is 


II.B.). For example, 


Figure V.B.1. 


Packaging Materia 


CATEGORY OF 
PACKAGING* 


Tablets/Capsules 
Desirable 


Acceptable 


Undesirable 


—— aaa 


PACKAGE 
CHARACTERISTICS 


a 


Clean, dry, plastic or glass 
container with tightly sealing 
cap or seal. 


Clean, dry container which pro- 
vides protection from dirt and 
moisture. 


Unclean absorbent paper, cotton, 
cardboard containers with no 
provision for closure 


Liquids (Oral & Topical) 


Desirable 


Acceptable 


Undesirable 


Clean, dry, light-resistant glass 
container with tightly sealing cap. 


Clean, dry plastic/glass container 
with tight-fitting cap. 


Unclean paper, cardboard, metallic, 
or plastic (not formed) container 
with no provision for closure. 


Liquids (Otic & Ophthalmic) 


Desirable 


Acceptable 


Undesirable 


Creams/Ointments 


Desirable 


Acceptable 


Undesirable 


Clean (preferably sterile) light- 
resistant glass or plastic container 
with a dropper incorporated into a 
tightly sealing cap, or dropper 
fixed top with protective sleeve. 


Clean, dry plastic/glass container 
with tight-fitting cap and a clean 
plastic/glass dropper (separate). 


Unclean paper, cardboard, metallic, 
or plastic (not formed) container 
and no provision for closure. 


Clean, glass Or porcelain wide-mouth 
jar with tightly fitting lid or col- 
lapsible plastic/metal tube. 


gu glass or porcelain jar with 
id. 


Unclean paper, cardboard, metallic, 
or plastic (not formed) container 
and no provision for closure. 


—_—_————— 


* 


Desirable -- Packagings should meet the list 
Acceptable -- Packagings should meet the lis 
Undesirable -- Packagings provide no protect 

rapid deterioration or contam 


SE 


ls for Drug Dispensing 


—————— aa 


Blister Packages; Plastic Sachets; 
Tightly Sealing Plastic or Glass 
Containers with Screw or Snap Cap 


Zip-lock Plastic Bags; Glycine Paper; 
Hinged-lid Boxes; Sifter-top Boxes; 
Tight-top Tins 


Unsealed Plastic Bags; Paper Bags; 
Newspaper or other printed paper 


Amber Bottle with Screw Cap; 
Opaque Bottle with Screw Cap 


Glass or Plastic Bottle with 
Tight-Fitting Cap 


Previously Used Liquid-Containing 
Cartons; Plastic-Lined Paper Bags; 
Plastic Bags 


Amber Dropper Bottle; Opaque Plastic 
Dropper Bottle 


Glass or Plastic Bottle with Tight- 
Fitting Cap; Glass or Plastic 
Dropper with a Protective Container 
(cardboard, zip-lock, plastic, or 
paper) 


Previously Used Liquid-Containing 
Cartons; Plastic-Lined Paper Bags; 
Plastic Bags 


Wide-Mouth Jar with Well-Closed Lid; 
Cream/Ointment Tube with Cap 
Glass or Porcelain Jar 


Previously Used Liquid-Containing 
Cartons; Plastic-Lined Paper Bags; 
Plastic Bags 


ir 


1on from dirt, 
ination, 


ed requirements for a period greater than 30 days. 
ted requirements for up to 30 days. 


moisture, etc., thus permitting 
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Penicillin G, 400,000 units three times a day for ten days, then each 
prepackaged course of therapy will contain thirty tablets. 


sa P| obey eae! Dave two other important parts ~~ a label giving 

- Lons , and directions; and a receipt that has the 
name of the drug printed on it and space for filling out the patient's name 
and date. The label greatly facilitates patient understanding of the direc- 
tions and gives him a written reminder. Experience has shown that even 
patients who cannot read almost always have access to someone who can within 
their own village. In areas of htgh illiteracy, it is also possible to use 
symbolic labeling for instructions (see Chapter V.C.). The receipt for the 
medication is detached during dispensing and kept for inventory control pur- 
poses. The number of receipts plus the number of undispensed plastic bags 
should equal the number of bags given to a dispenser. This simplifies drug 
accounting and reduces drug losses. 


Benefits 


There are many advantages to course-of-therapy prepackaging, including 
the following: 


(1) Safer, easier, and faster distribution of drugs with less room for 
error. This frees the dispenser from routine counting chores to have 
more communication with the patient. 


(2) Less deterioration of drugs due to adverse environmental conditions. 
Prepackaged drugs may remain unchanged for up to two years while 
bulk drugs are likely to deteriorate much earlier due to high heat and 
humidity. 


(3) Easier and more accurate recording of inventory with better control 
over drug supplies and more accurate consumption data. 


(4) Improved credibility among users, due to the attractiveness and 
cleanliness of the package, which can approach that of commerical 


drugs. 


(5) Increased likelihood that patients will take the drugs as prescribed 
for the proper period of time, and decreased tendency to prescribe 


only partial therapeutic doses. 


(6) Greatly facilitated storage and distribution, by minimizing the amount 


of bulk stock tied up in peripheral health centers. 


h workers, as they 


er + ll healt 
(7) More accurate and efficient prescribing by a of-therapys 


have available the exact amount of drugs needed nee cour se- 
less writing required from lower level health workers. 


> its. 
The disadvantages of this system are small compared to ri yee “_ 
Equipment must be made or purchased, staff need to be trained, and spac 
be located. These are discussed in ee 
been some physician resistance Co this system, 


in the next section. There has 
and some feelings of loss of 
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Figure V.B.2. 


Drug Prepackaging Operation 


Bulk Heat-sealing 
Work Medicines Counting Machine 
Plastic Labels Tray Tray = 


—_—" the 
= 
: iC 


Storage 
Tray 


- 


independence. This usually disappears after some experience is gained with 
the system and the actual benefits are observed. 


Equipment and Methodology 


Figure V.B.2. depicts the basic layout for a simple prepackaging operation. 
The following supplies and equipment are needed: 


(1) Plastic bags -- These often come in long plastic sleeves in various 
widths, sold either in standard lengths or by weight. They can be 
purchased locally in many countries. 


(2) Heat sealing machine mounted on a table -- This can be purchased 
commercial ly* or made locally, as has been done by some programs. 
The principle involves a heated device 1/8" wide that produces a seal 


on the plastic Sleeve to make a bag. The bag is then filled, and the 
open end is likewise sealed to complete the package. 


(3) Labels -- Preprinted with name of drug, 
use (both written and Symbolic). In more Sophisticated systems these 


can be imprinted directly on the plastic bags using colored ink, 
including a logo or some identifier for the health program. 


dosage, and instructions for 


(4) Receipts -- Preprinted with name of d 


ce] : ; rug and dose, and blank space for 
writing in patient's name and date, 


LL 


~ The Vertrod Thermal Impulse Heat Sealing Machine with foot pedal, 


available 
from Vertrod, Inc., 2037 Utica Avenue, Brooklyn, New York, 11234, 
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(5) Staple machine and staples -- to attach receipt 
eager et 


(6) Work table 


(7) Work trays -- for bulk drugs. 
(8) Storage {rays -- for finished packets. 
(9) Tablet/capsule counting boards -- These can be made locally from wood 


where the exact number of holes needed for each drug is drilled into 
the top, in the correct size and shape. 


(10) Counting trays 
(11) Funnel 


(12) Cleaning equipment 
In the prepackage operation the technician performs six basic steps: 


(1) He sets aside the correct number of plastic bags. If purchased in 
sleeves, they must be made up in advance. 


(2) He inserts the labels and places the bags with labels into a tray. 
(3) He empties the tablets or capsules into the counting tray. 


(4) He counts out the correct number by scooping the counting board tray 
for that drug into the tray and wipes off the excess, pours these 
drugs through a large funnel into the bag, and places the filled bags 
ln a storage tray. 


(5) He seals the bags and places them in a storage tray. 


(6) He then attaches a receipt to the bags and prepares them for storage or 
shipment. 


This is the simplest manual operation available, and can be done at any 
level -- central, district, or local. This operation can provide drugs for a 


small project or for a whole national program. Where more foto is a 
available, the operation can be automated and the output increased. roe : 
this increases capital investment costs, and maintenance can be a Hagen, the 
trade-offs need to be calculated for each country. Country Study III. : 
describes in detail the costs determined in a feasibility study by one large 


government program starting on a prepackaging system. 


In countries where this operation 1s done manually, the costs amount to 


U.S.$0.005/bag, including machinery and personnel (excluding Dippafege os 
drug) Considering the benefits, countries who have investigate y 


iqul ; as lon 
feel the cost-benefit ratio can also be applied . liquids and creams 2g 
as the appropriately sized containers are available. 


It is important to stress that course-of-therapy is aeidet tan ag 
ercial unit-dose packaging. Im unit dose systems, individua ve « es 
omm - ' = 
capititte are prepackaged at the factory in plastic sleeves or in is 
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These have the advantages of protection from environmental deter1o- 


but unless these unit-dose packages are them 
lete instructions, the advantage of improving 
bined costs of foil packages and boxes 1n- 
to 20 times that of course-of-therapy, 
that is difficult to maintain. 


packages. 
ration and ease of dispensing, 
selves packaged in a box with comp 
patient compliance 1s lost. The combi 
creases the costs of unit-dose packag 1ng 
and requires more complicated machinery 


Care must be taken to ensure that course-of-therapy bags are properly 
sealed. Imcorrect use of the sealer, poor maintenance of the equipment, or the 
wrong type of plastic can all result in an inadequate seal and early drug 
deterioration or contamination. Moisture-sensitive test materials are avail- 


able which can be sealed into the bags; if the test material changes color 
within a specified period of time, 1t indicates that the seal has been inadequate 


Results 


Prepackaged course-of-therapy operations have been successfully implemented 
in situations as diverse as a national rural health program in Afghanistan and 
a regional project in Bolivia. In Afghanistan, after this operation had been 
implemented, a sample of patients and service providers were interviewed to 
obtain their responses to the system. Generally, acceptability of the packages 
was high among both patients and providers. Providers especially liked the 
time saved in dispensing and freed up for patient care. Of interest for 
patient compliance is the fact that only 25% of patients understood how to 
take their medicine correctly when they left the health center, but 100% were 
able to find someone in the village who could explain the label to them. With 
the results of this survey, the Ministry of Health concluded that the costs were 
reasonable and the benefits substantial, and made the commitment to implement 
this on a national scale. 


4. PHARMACY MANPOWER 


Drugs are commonly dispensed by a pharmacist or pharmacy auxiliary, but 


‘ : eet we 7% ; 
in many countries physicians, nurses, physician assistants, and medical auxili- 
arles also participate in the dispensing process. 


- The use of pharmacists and auxiliary personnel in drug dispensing activi- 
Mec gad from country to country. For example, in one Asian country, 

=i ned a ree a Sea pharmacists for a population of 15 million 
Private pharmacists" have 12-]3 

: years of public schooling and 

a one- i 
eee es in pharmacy at the national university. Dispensers Rive an 
ry school education and attend a six-month training program in a hos- 


pital pharmacy. Country Study vV.B ; 
Shaimacy perkennet . y -l. provides other examples of the use of 


a. Levels of Pharmacy Personnel 
a ONE Le 


qualified and experienced pharma- 
e auxiliary staff with non-traditiona 
Sing functions, Commonly, there 


cists are utilized in managerial roles whil 
pharmacy backgrounds perform routine dispen 
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Country Study V.B.1. 
Pharmacy Personnel in Selected Countries 
Papua New Guinea -- The dispenser training program was inatiated to fill a void in the training of 


nationals in pharmaceutical services. Dispenser candidates must have 
credits in English, science, and math. The curriculum consists of 18 


hospital and work in a regional drug Supply center, and 3 months of guided review in 
final qualifying exam. The current emphasis of the program is on trainin 
of solutions, mixtures, and creams, and to appropriately handle and dispense all types of medicines 
Dispensers act as supply officers for many hospitals, assist the pharmacists in drug formulation 
some areas, periodically visit aid posts to review stock levels and advise rural health workers on 


Jamaica -- In the 1950's the profession of pharmacy lost much of its Status as pharmacists were gradually 
restricted to dispensing. In 1961, in order to upgrade the profession, and to attract students into 
pharmacy, a formal course of instruction was introduced. Students were admitted after ten years of 
formal education, preferably with credits in English, mathematics, and a science subject. 


The first year of instruction was essentially a pre-pharmacy year devoted to physics, biology, chemistry, 
and English. The second year included the technical subjects of pharmaceutics and pharmacological 
chemistry. The third year contained a six-month study of pharmacognosy, physiology, pharmacology, and 
forensic pharmacy. A college diploma was awarded to those who passed all final examinations, but before a 
license to practice was conferred by the statutory pharmacy board, it was necessary to complete a six-month 
preregistration appointment at an approved pharmacy. 


In developing training in pharmacy, consideration was given to the following factors: (1) Jamaica could 
not produce sufficient numbers of pharmacists at a professional level; (2) practical pharmacists were 
required; (3) reciprocity with the United Kingdom was not a cardinal factor; (4) the level of training 
should be adjusted to sound local professional requirements; (5) the need for a graduate course was not 
yet apparent; and (6) there was not an adequate supply of students at the necessary level of general 
education to support a graduate course. (From Fendall, 1972) 


Norway -- Three levels of pharmacy personnel exist in Norway: Pharmacists, Prescriptionists, and Pharmacy 
Technicians. Pharmacists are graduates of a five year university program and are ultimately responsible 
for all dispensing. Prescriptionists are graduates of a 3 year program following secondary school. They 
are trained to perform all aspects of commercial and hospital pharmacy. Pharmacy Technicians complete a 
one year training program which allows them to dispense drugs. They generally do not compound preparations 
and their work is supposed to be checked by a Prescriptionist or a Pharmacist. (1978) 


are three levels of pharmacy personnel. The bachelor-level or graduate 
pharmacist has 15 to 14 years of formal education and serves in the higher 
posts in universities and training centers, in pharmaceutical supply management, 


and in large hospitals. The mid-level pharmacy technician, sometimes sage 
a pharmaceutical assistant or prescriptionist, 1s trained in all aspects o ; 
pharmaceutical science, therapeutics, drug compounding, drug dispensing, an 


In some settings training in many of the technical 


ent. 
pharmacy managemen The third level is the dispenser, 


: ; is included. 
aspects of industrial pharmacy is inc ee , 2s 
who is trained in the basics of filling prescriptions and maintaining drug 


stocks. 
b. Use of Pharmacy Auxiliaries 


. Dp 7 p . p S;5 a 
b] 
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Country Study V.B.2. 


Dispenser Productivity in Southeast Asia 


In one Southeast Asian country where the Ministry of Health Pharmacy peeble e eee close corel a 
1 i ini h facilities throughout the country, gov - 
al s ly services in all Ministry of Healt 
ee ais “i y's pharmacy manpower. 


trained dispensers constitute a major portion of the Ministr 


Started in 1957 and expanded in 1964 and again in 1973, the dispenser training program 1s now intended to 
graduate about 100 students per year. Applicants must have completed eleven years of primary and secon- 
dary education, including training in science, math, English, and the national language. Students are 
selected from a pool of well over 1,000 applications per year. The three year curriculum includes one year 
of formal course work followed by two years of practical training. The faculty consists of two graduate 
pharmacists, five dispenser graduates, and several assistants. Dispensers assist graduate pharmacists in 
providing hospital pharmacy services and they are trained to handle all aspects of out patient pharmacy. 

The goal of the Ministry of Health is to have about one dispenser for every 100 inpatient beds and to have 
at least one dispenser in all but the smallest outpatient facilities. It is expected that one dispenser 


can handle a workload of 50 outpatients per day. 
The following are typical staffing and patient volume patterns found at various health facilities: 


Patients per Day 


Type of Facrlity Dispensing Staff Patients per ay: per Stats Meer 
Teaching Hospital 3 pharmacists 1,800 90 
Outpatient Department 17 dispensers 
Urban Health Center 2 dispensers 100-150 50-75 
District Hospital 1 pharmacist 180-320 30-55 
3 dispensers (+ all Inpatients) 
1 storekeeper 
1 dispenser-trainee 
+ hospital attendants 


Health Center 
(Small Town) 1 dispenser 100-120 100-120 (1978) 


located only at large hospitals. Dispvensing at smaller hospitals, at health 
centers, and at aid posts is left to the medical practitioners. In part, this 
1S a question of resources: putting a dispenser in each health center would 

be a costly luxury in a program which could not yet provide medical auxiliaries 
and village health workers. But it is also a question of priorities: the 
value of specially trained pharmacy auxiliaries and dispensers is not always 
recognized. In our experience, the presence at health facilities of personnel 


specifically trained for drug handlin in i 
; oan g results in improved hand sie 
client use of limited drugs, and less waste. : ae a 


Country Study V.B.2. 
in one Ministry of Health 
worth of drugs each year. 


illustrates the policy toward iliari 
) y pharmacy auxiliaries 
involved in distributing over U.S.$10 million 


c¢. Training Pharmacy Technicians and Dispensers 


Programs for training pharmac 
countries today. Generally, 


and provide a limited curriculum designed to familia 


Country Study V.B.3. 
harmacy Training in Tanzania 


Tanzania Currently has three levels of pharmacy personnel: (1) Bachelors of Pharmacy 


Assistants, and (3) Dispensing Auxiliaries. (2) Pharmaceutical 


pharmacies. They are trained in the Pharmacy Department of the national Muhimbili Medical School, fol- 
lowing a fairly standard course for graduate pharmacy training. In contrast, Pharmaceutical] Aseiahaate 
and Dispensing Auxiliaries are trained in programs developed to fit specific national manpower needs 


In 1972, to combat the extreme shortage of people with pharmacy training at the government's district and 
regional hospital pharmacies, a separate School of Pharmacy was established at Muhimbili Hospital The 
faculty consists of a full-time director, a pharmacist paid by the Health Ministry, four volunteer phar- 
macists from overseas, and one to three pharmacy assistants, who are graduates of the Pharmaceutical 
Assistant program or bachelor students in the Pharmacy Department. At any one time there are approximate- 
ly 15 to 18 students in the one-year Dispensing Auxiliary program and 50 to 60 students in the three-year 
Pharmaceutical Assistants Program (18-20 per class). 


Pharmaceutical Assistants -- Candidates must have completed at least ten years of formal schooling, with 
good grades in chemistry, physics, biology, and mathematics. Beginning near the end of the second year, 
there is a six month field work block during which students are placed in hospital pharmacies under the 
supervision of the pharmacist or Pharmaceutical Assistant in charge. Emphasis during this field work is 
on compounding, dispensing, and stock control. The syllabus for the three-year program consists of: 


FIRST YEAR SECOND YEAR THIRD YEAR 
Hygiene (water-borne disease, Pharmaceutics (theory and practical) Pharmaceutics (largely 
pharmacy cleanliness, etc.) Pharmacognosy (study of naturally practical) 
Anatomy and Physiology occurring medicaments) Forensic Pharmacy (laws of 
Medical Stores Control Elementary Organic Chemistry pharmacy control, etc.) 
Pharmaceutics (theory and Elementary Pharmacology (study of Pharmacology 
practice of drug preparation therapeutic use of drugs) Practical Hospital Dispens- 
and preservation) , Microbiology (broth and stain ing 
Inorganic Chemistry mixing, etc.) 


Graduates of the program assist bachelors of pharmacy in regional and national hospitals and often serve 
as the sole pharmacist. They are responsible for compounding preparations not supplied in finished 
dose form, for dispensing all items to inpatient wards and outpatient facilities, and for stock-keeping. 
They are not usually charged with preparation of injectable drugs. Pharmaceutical Assistants also help 
staff the government pharmaceutical production plant, where they have Supervisory responsibility. 


Dispensing Auxiliaries -- To be eligible for the eleven month program, candidates must have at least an 
elementary school education and have worked in a hospital at some level. The curriculum consists of: 
Pharmaceutics (theory and practice), Pharmacology, Calculations (dosage, pill count, basic mathematics, 
etc.), Forensic Pharmacy, and Medical Stores Control. During the last six months, there are at least 
four hours per week of in-hospital and dispensary supervised practicum. 


Dispensing Auxiliaries are expected to be able to perform the basic tasks of compounding and dispensing 


, = . . 
necessary to run the pharmacy of a small hospital, but are not expected to Pet EN itics che pat nal 
or other items requiring special skill or knowledge. At regional and national facilities they s 


Pharmaceutical Assistants and Pharmacists. 


An important part of stimulating competence and motivation in any ahigpet “s “pedbocect, thea “a 
adequate compensation and realistic opportunities for advancement . For p pe pl vba pe 
Dispensing Auxiliaries begins at about 1 1/2 times the urban minimum wage : S tiaes tee siete 
Assistants Grade II and for Pharmaceutical Assistants Grade I, when it stad joie or by pecsiee A 
Dispensers can be upgraded to Pharmaceutical Assistants by taking a speci 


exam after having been in service for a sufficient length of time. 


iliari i tactice tend to be- 
As with many health workers, Pharmaceutical Assistants and Dispensing Auxiliaries in prac 


’ ’ : ! 


is important in combatting these difficulties. 


r latively ne ; t ey ar a d akin an impo ‘ t 
+4 Pp Zz m at the School of ha rmacy are : ‘ = ‘i . rtan 
i 1 i t impro ing the ha dling a d storag Cc f d ugs and L t > safety ac¢ racy <¢ rug dis- 


pensing. (1978) 
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In Guatemala, dispensers are trained for a minimum of a5 Uae agagge 
an apprenticeship program in specially licensed pharmac les. ig : 
graduates of a two-year technical training program 1n nursing as or 
after the completion of supplemental pharmacy Craining leading to the tl 
"infirmier specialiste en pharmacie". In Thailand, nurses are given he? 
mentary pharmacy training of three or four months which, together with t e 
nurses’ training, qualifies them to dispense pharmaceuticals in rural hospitals. 
Country Study V.B.3. describes the training programs in Tanzania. 


Although there is no standardized pharmacy technician curriculum, most 
training programs cover the essential core subjects related to dispensing. 
These subject areas include (1) familiarity with drug products and drug 
references, (2) weights and measures, (3) compounding techniques, and (4) 


practical training (apprenticeship). 


SUMMARY 


Good dispensing ensures that an effective form of the correct drug is 
delivered to the right patient, in the prescribed dosage and quantity, 
with clear instructions, and in a package which maintains the potency of 


the drug. 


There are 5 steps to good dispensing: 
(1) interpreting the request 
(2) retrieval 
(3) formulation (compounding, counting, pouring) 
(4) processing/ labeling 
(5) delivery. 


Care should be taken to read labels accurately, to count and measure 
carefully, and to guard against cross-contamination of drugs by thoroughly 
cleaning utensils and equipment. 


Stock-keeping practices should include: 
° shelving like dosage forms together 
* rotating stock, using a "first in/first out" procedure, with 
° mew inventory placed behind older inventory on shelf 
protection from heat, moisture, and light 
¢ adequate ventilation, 


Packaging may affect: 


* pee aeaiity of the medicine at the time it is consumed 
° patient's image of the health system 
* patient's faith in the medicine. 


Packaging should protect the drug and be accurately labeled 


iin er from bulk containers or in course-of-therapy 
p 1lled and labeled in advance, Course-of-therap prepackaging has 


important advantages which f : : Pe 
hivol ves: requently justify the small additional expense 
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(1) safer, easier, and faster dispensing 

(2) less deterioration of drugs 

(3) €asler and more accurate recording of inventory 

(4) improved credibility among users, due to appearance 
(5) increased patient compliance 

(6) easier storage and distribution 

(7) more rational and more efficient prescribing. 


Prepackaging operation requires equipment, trained staff, and space. 


There are 3 common levels of pharmacy personnel: graduate pharmacist, 
pharmacy technicians, and dispensers. Special training for drug handling 
increases efficiency of dispensing practices. 
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SUMMARY 


REFERENCES 


Encouraging Appropriate Use by Patients 


When all the activities outlined in previous sections have been per formed 
then adequate quantities of appropriate drugs will be present at each health 
service location, and doctors, nurses, auxiliaries, community health workers 
and other providers will have been trained in their use. The next question 
1s, "How do we assure that patients will take the drugs appropriately as 
prescribed?" If the patient does not take the proper drug in appropriate 
dosages at the right times, the best functioning logistics System in the world 
will still have little impact on health problems. This section discusses some 
of the issues involved in encouraging appropriate drug use by patients. 


-. COMPLIANCE TO DRUG REGIMEN 
ere ee 


Compliance is the degree to which patients adhere to medical advice and 
take medicines as directed. Most studies on drug compliance in outpatient 
settings in developed countries show an average of 50% compliance; that is, 
only one-half of patients take medicines as prescribed. The most common error 
is taking the wrong dose or taking it at the wrong interval, due to misin- 
terpretation of the prescription. Another error is failure to take the drug 
for the complete time period, such as the full ten days, for which it was 
prescribed. 


Similar studies in Nigeria and Kenya have also yielded a 50% compliance 
rate. However, a recent study in Tanzania (Materia, 1977) found only 20% 
compliance in both rural and urban areas. 


Such low rates of compliance do not inspire confidence in the ability of a 
pharmaceutical supply system to improve health status, unless specific steps 
are taken to improve these rates. Appropriate drug use can never be assumed. 
But it 1s possible to identify a constellation of factors that profoundly 
affect compliance, and the prescriber should take these into consideration. 
These factors include the illness itself, the patient, the prescriber, the 
medication, the types of services available, and cultural patterns towards 


drugs. 


a. Illness 

Patients with chronic illness are most prone to apaateper peo ro 
especially true with those illnesses that require that Me ci ea ion a 
for long periods of time for suppression or prophylaxis, = a an Level 
patient has few if any symptoms (e.g., malaria, aporacapeaeeyr oe are ; 
etc.). Compliance is also low if drugs are being taken for mild c 


if the effects of discontin- 
: re-natal vitamins) or if 
tego Seer F high blood pressure). In acute 


nt (e.g., 7 : 
uing the drug are not readily appare Lg mi 
Wee such as pneumonia, patients are conscientious web yee 
‘ . 7 
early in the disease, but when they begin to feel nyo re. Lanc 
l ; 
decreases, even though the infection may not yet be eradic 
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ASSESSMENT GUIDE V.C. 
Encouraging Appropriate Use by Patients 


¢ What are the factors in your culture (country region, program) that 


affect patient compliance, or the degree to which patients take drugs as 


prescribed? 


p ' 5 
* What is the prescriber's role in patient education to improve compliance? 
The dispenser's role? How can these roles be expanded? 


* What type of packaging and labeling can be used to encourage appropriate 
drug use? What type of written and/or symbolic instructions should be 


given to patients? 


¢ What types of community education programs will positively inf luence 
public attitudes towards health services and the appropriate use of 
drugs? What is the most advantageous use of mass media, institutional 
programs, and personal contact? 


* What are the perceived needs of the target population that can be assisted 
through community education? 


* What are the prevalent attitudes that will have a positive or negative 
effect on the use of health services and drugs? 


e What are the resources available for community education programs? 


b. Patient 


Noncompliance is more frequent at the extremes of age, in those who live 
alone with no family supports, in the lower socloeconomic classes, in people 
with less education, and in those situations where a cultural or language 
barrier exists between prescriber and patient. A frequent cause of noncompliance 
in developing countries, where drugs are sold at market prices, is the inability 
of the patient to buy the full course of drugs needed for therapy. Patient 


satisfaction with services increases compliance; likewise, patient dissatisfaction 
decreases compliance. 


G. Prescriber 


The general attitudes of the prescriber 
he warm or cold, supportive or condescending, 
prescriber believe the therapy will work, 
Is an effective communication pattern esta 
cultural factors, language barriers, 
Is the prescriber more interested in 
the patient? (This last Situation is 


profoundly influence compliance. Is 
positive or negative? Does the 
or does he give the opposite impression? 
blished with the patient or do 
or lack of time inhibit communication? 
getting paid for services than in treating 
a4 common problem where doctors may work 
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in government health services part of the day, and in a private practice th 
rest. Usually, compliance rates are much higher in the private nate neice ae 
the public patient, even where all other factors like age, socloeconomi athe 
status, and education are constant.) a 


d. Medication 


Multiple medications and frequent dosages lead to noncompliance. 
Noncompliance rates among patients taking three drugs are twice as high as 
among those taking only one; those patients required to take a drug four times 
a day, likewise, have twice the noncompliance rate as those required to take 
10 twice a day. Many drugs have similar appearances; requiring patients to 
take three different drugs, all of which may be white tablets, for example,. 
creates a situation, which, for many patients, is hopelessly confusing. 


With extensive marketing of attractively packaged drugs, patients every- 
where, even in remote rural areas, have come to equate packaging with quality. 
Thus, noncompliance may be higher in government programs that dispense pills 
wrapped in newspaper or old envelopes. Because of poor packaging, many drugs 
will decompose or become contaminated with dirt, further reducing compliance. 


Strong or unexpected side-effects will also lead to noncompliance. They 
may be real, as in the impotence associated with some blood pressure medicines, 
Or imagined. Many people associate events in temporal sequence. One large 
village refused to participate in an immunization campaign because a woman in 
that village claimed a previous vaccination had made her sterile; in fact, she 
had received a tetanus immunization during a campaign to control neonatal 
tetanus, at the same time that she was going through menopause! This "side- 
effect" severely hampered village compliance with the next immunization campaign. 


e. Structure of Services 


Compliance increases where patient followup is provided through outreach 
Services, or if a provider can visit occasionally in the home to supervise 
medications. Likewise, if patients are able to make return visits to a 
provider, if problems develop or to ask questions, compliance rises. 


$i Culture 


Everyone who has provided health services is quite familiar with “aim | 
cultural restraints that inhibit compliance. For example, many Latin rey 
believe in a "hot-cold" theory of disease: a "cold" disease s patie “a : 
"hot" drugs or food, and "hot" diseases are treated with cold ae on 
classification of diseases, foods, and drugs has been passed on t Peete tin 
generations, and new drugs are constantly added. Both ee ae pep rte 
are classified as "hot". Thus, a patient who believes int Se nt a 
take ampicillin prescribed for bacillary dysentery, cititic way Ga The 
problem has been well understood; an alternative anti1bio \ 


prescribed. 


| rehydration salts is the unavaila- 


: . a . 
A major problem eae ee OF OF which results in over- 


' as 
bility of standard one liter containers in rural areas, 
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i scarce . 
water 1S sc ; ere intended to treat. 


thus aggravating the condition they w 


<0 
* * * 


In summary, compliance 1s highest when the drug is Aneel = att 
familiar, sympathetic, well-liked provider who believes in ae ie 1¢ Tha 
adopts a positive reassuring manner. Compliance increases 1f the num ae 
drugs is few, dosages are limited, side effects are minimal, a on ap a 
tion is given, written instructions exist, and the prescription its into 
patient's lifestyle and cultural pattern. Figure V.C.1. 1zllustrates these 


factors. 


The following sections will suggest some strategies for improving 


compliance. 


ae PRESCRIBER'S ROLE IN PATIENT EDUCATION 


The most common reason for patients to fail to take their drugs appropri- 
ately 1s inadequate explanation by the prescriber. Prescriber means any 
provider of services which include medications, whether it is a doctor, nurse, 
student, health auxiliary, shopkeeper, pharmacist, or community health worker. 
Studies in the United States have shown that medical students have better 
compliance rates than graduate doctors, and nurses even better than medical 
Students. The common factor for successful compliance is the time spent 
communicating with the patient. Practicing physicians all too often are 
forced to rush through their patient encounters and terminate them by providing 
a prescription. Students and nurses generally have more time available for 
explanation. Thus, in situations where the physician is overworked and does 
mot have time for adequate explanation, a team approach can be adopted whereby 


the physician makes the diagnosis and prescribes, and another member of the 
health care team does the explanation. 


Three factors should be included in every patient education effort: 


(1) The nature and Prognosis of the illness -- Studies have correlated 
control of hypertension (high blood pressure) with simply knowing what 
hypertension" means. A basic principle is that a patient with 
adequate knowledge of his illness actively participates in his own 


patie a will tend to comply better with his therapy than an uninformed 
patient. | 


(2) The good and bad effects of t 
why it is used, and what effe 
to the patient. It ig import 


he medication -- The name of the medication 
cts it will have should al] be explained 
ant to stress the beneficial effects as 
(The patient must understand that 

ve and negative effects. Focusing 
a negative atmosphere that does 

- However, not mentioning the 

mean the patient will stop his 


Figure V.C. 1. 


Factors Influencing Patient Compliance 


Familiar, >> 
sympathetic, ) BQ 
reassuring = 3 ji 
provider 4 \_ 5 

explains 
directions 


Dosages are 
limited in 
number & time 


a 


Prescriptions 
compatible with 
culture and 
lifestyle 


/ 


Side-effects 
are minimal— 

drug is associated| 
with well-being 


Written or symbolic Nj 
J instructions accompany drug / \ | 
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drug at the first signs of any unexpected effect. A proper balance 


must be struck. 


y into the patient's lifestyle ~~ Hundreds of 
the father of medicine, wrote that in order to 
ctor must know the person, his job, his town, 
This is still true today. To tell a patient 
that he should take his pills three times a day with meals when he 
actually eats only two meals a day will cause confusion and increase 
the chances of treatment failure. To prescribe tetracycline to an 
individual whose diet is principally milk and cheese will prevent 
adequate absorption of the drug due to calcium precipitation of the 
tetracycline salt. Women sometimes refrain from taking drugs during 
their menses, no matter how urgently they need the drug. 


(3) Fitting the drug therap 
years ago Hippocrates, 
treat an illmess the do 
and the way he lives. 


Each of these factors must be explored and understood in order to maximize 
patient compliance. Figure V.C.2. illustrates the communication between the 
prescriber and the patient, and the factors that influence it. The pre- 
scriber must recognize standards established by the health system in which 
he or she functions. This health system exists within a particular sub-culture 
that values health and education, and is usually formed of people from the 
middle and upper classes. The patient responds not only to his/her own 
needs, but to those of the family, and the sub-culture in which they exist. 
This sub-culture is often from a different educational and socio-economic 
background than the prescriber's and may have a different religion or language. 
In the midst of all these potential barriers, two levels of communication are 
being attempted: technical communication that explains the disease and the 
medication, and personal communication that describes the patient, his life- 
style, and the effects the disease and its treatment may have on them. All of 
this occurs within the dominant culture of the country or region in which both 
prescriber and patient live. Small wonder that this process breaks down so 
frequently, and treatment failure rates are so high. 


The job of the prescriber is facilitated when trained dispensers are 
available to provide additional patient education. 


6 DISPENSER'S ROLE IN PATIENT EDUCATION 


Given the multiple factors that influence patient education and the 
ae = time required to do it effectively, a team approach to therapy can 
Wc. wa there is sufficient staff available. It is then 
Thiaiaiiboe cn aoe es eg who is different than the prescriber. 
physician, a murse, and other testis serosa ate “tere ahd 
technician). Obviously, 


the furt 
System, the more difficul urther towards the periphery of a rural health 


t this Strategy becomes; at the health post and 

he same person! Fortunately, 
+€S or community health workers is often 
educate the patient. In 

e categories of health 
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Figure V.C.2. 


Prescriber-Patient Communication 


Dominant Cultural Influences 


State 
Country 
Institutions 


Technical 
Communication 


Prescriber 


Personal 
Communication 


Adapted from Charney, 1972. 


workers, and the drug therapy is used as the initial focus for a wider array of 
educational activities. 


In situations where the prescriber and dispenser are separate, an 
defined roles should be established. The prescriber makes ecay peat a 
prescribes appropriate treatment. Therefore, the ee serepae ae 
responsibility to explain the illness and its egal ger oe 
need not take long, but it does require an interest on e p 


: d and their 
the mode of action of the drugs use 
Tee og and ee erects He should also understand all the factors 


: ts. ; ‘ 
peer. S008 pen tei cs d how they relate to patient lifestyle. The 


that influence drug activity, an 
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away from other waiting patients, so that 
It need not be a separate room, 
be sufficient if space is limited. 


dispenser should have an areda,— 
communication can be more confidential. 


. indow can 
a screen around a dispenser s win 
The dispenser should also have a checklist for each type of drug he gives 


out. in order to understand the patient's habits, diet, etc., and how they : 
will influence drug effectiveness. This does not need to take a long perio 


of time. What is important is a standard procedure that is followed for each 


1S] bers of the health 
drug dispensed, and support and supervision from other member 


team, including the prescriber. If an environment 1s created that conveys 
that patient education, and the dispenser's role in it, is vitally important, 
then this activity will work well to improve patient compliance. 


4. PACKAGING AND LABELING 


The appearance of a drug can have an important influence on the patient's 
attitude toward the medicine and, therefore, his compliance. Dispensing drugs 
in clearly labeled course-of-therapy packaging (discussed in Chapter V.B.) is 
one way of improving both compliance and dispensing efficiency. The attrac-— 
tiveness and cleanliness of prepackaged medications increases patients' 
confidence in the drugs. In addition, course-of-therapy packets usually 
contain standard labels which further increase the likelihood that the medicine 
will be taken correctly. 


Even when drugs are dispensed from bulk containers, they should be 
clearly labeled with the drug name and instructions for use. Experience in 
some countries indicates that, even where illiteracy rates are high, patients 
can usually find someone in their household or village who can read instructions 
written in the local language. Nevertheless, for patients who cannot read, 
symbolic labels have been found to be most effective. 


Symbolic Labeling 


Several models have been implemented successfully (Figure V.C.3). One 
model indicates correct dosages and dosage intervals by the movement of the 
sun. In cultures where clocks are known, the face of a clock can be used 
with hands drawn in to point to the time each pill should be taken. For 


example, this illustration shows that one pill should be taken at 6 a.m., and 
2 pills at 9 p.m. 


Each culture may use different symbols. 
test each proposed symbol with a sample of pat 


entire program. Symbolic labels shoul 
rather than replace them. 


The important principle is to 
1ents before adopting it for an 
d appear with written instructions, 


5- COMMUNITY EDUCATION ACTIVITIES 
EN EN ELE 


Community education, in the context of this manual 
> 


objective of influencing public attitudes toward: has the primary 


Figure V.C.3. 


Examples of Symbolic Labeling 


TO ENCOURAGE CORRECT DOSAGE AND INTERVAL: 


By the Sun or By the Clock 


Jak 7 


“Mother: take one capsule in the morning and two at bedtime.” 


Tablets Capsules 
Stamps or drawings the 


(eZ ge. dispenser can use to indicate 
number of tablets, capsules, teaspoons, 


or drops to be taken. 
of 6 


Teaspoons’ Drops 


TO ASSURE CORRECT ROUTE OF ADMINISTRATION:* 


Eye Drops Ear Drops 


* Adapted from Morley, 1973 
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itl ir abilit 
@ a positive perception of health services and their 


the needs of the people, and 


y to meet 


e the appropriate use of health services and available drugs. 


A variety of methods can be used in community education programs: 


a. Mass Media 


pot radio announcements and short educational programs; 


These may involve s 101 
movie or television shorts (where 


newspaper articles and advertisements; . ( 
available); printed circulars or posters. The involvement of public communi- 


cation channels provides access to the widest number of people, but it 1s also 
the most expensive method. Even if "air time'' is donated, a professional 1s 
usually required to design the educational announcements. 


Mass media campaigns work best for general orientation of the target 
population to the use of health services, or for special campaigns such as 
immunizations or oral rehydration. Studies are underway in several. countries 
to evaluate the effectiveness of mass media educational programs on the prepara- 
tion and use of oral rehydration in the home and their impact on infant mortality 
and morbidity from diarrheal disease. Another interesting use of mass media 1s 
to provide short continuing education programs to community and auxiliary 


health personnel. 


b. Institutional Education Efforts 


. This method uses the resources and facilities of the health service institu- 
tions (hospitals, health centers, dispensaries) to educate small groups 
of people or individuals about specific health problems, or specific programs 
that involve drug therapy. These often take the form of slide presentations 
Or poster sessions with small groups of people, either at the facility or 
within the community. This education method tends to be relatively inexpensive 
Since the trainers can be auxiliary or experienced community health personnel 
and many of the educational materials can be made locally. Family planning 
Programs have successfully used this approach to motivate women to be contra- 
ceptive acceptors, but the technique can be equally successful in any other 
health program that has a large target population. It does not work well for 


narrowly defined audiences or to ed ; 
é ; ucate about speci 
for diabetics). pecial patient needs (e.g., 


As mentioned earlier, 


‘ attractive pac ; ; P 
tions can considerably impr packaging of drugs and written instruc- 


Ene praaeeieiies eve tint efforts at community education. 
isCinctive colors, or a logo, whi i i 
Bee 5 ch ae 
agate ot health facilities that dispense soodeiniens drugs ck 
e educational programs : : 
people will reco rs F 

colors ig gnize the logo or di 

» and demand for the services that use these drugs will ie ne 


in family planning programs, but has also 
nal basic medicine programs. 
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Ga Personal Contact 
wn RE es 4 


better understand community needs or to gain their Support for health programs. 
The leaders can, in Curn, educate the community members, and this is the basis 
of many community health projects. 


Home visits by health personnel are another effective use of personal 
contact, and studies have shown that they dramatically increase drug compliance 
rates, especially for chronic diseases Such as tuberculosis or Hansen's 
disease. Some program evaluations have shown that home visits alone, indepen- 
dent of any drugs dispensed, can improve morbidity or mortality rates. 
Personal contact appears to have a general protective effect in maintaining a 
positive state of health. 


It is impossible to state whether one method is better than any other. 
In actual practice, a combination of techniques is usually needed, and the 
effective health worker will be skilled in all of them. Regardless of the 
techniques used in a community education program, some basic principles should 
be followed. These are: 


e Identify the perceived needs and desires of the people to be served; 


e Identify the attitudes (fears, misunderstanding, biases) which may 
have an adverse effect on the program, and those which may have a 
positive effect; 


e Identify the resources available for community education (human, 
material, financial); 


¢ Design specific educational programs to meet the perceived needs of 
the people, that reinforce positive attitudes towards health and 
minimize negative, and can be implemented within the limits of the 
resources available. When needed, make appropriate use of consultants 


Or experts in community education. 


SUMMARY 


An efficient logistics system has little impact if patients do at 
proper drugs in appropriate dosages at the correct dosage a , 
Patient compliance may be affected by the following factors: 


(1) Illness -- compliance lower for chronic illnesses, for long-term 
i few symptoms; 
regimens, when patients have 
(2) nib fs compliance lower at the extremes of age, when patients 


~ 4 4 n 
h no family supports, among lower socioeconomic classes, among 
ave 
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when cultural or language barrier exists, when 


with services; . 
lower when prescriber is condescending, 
when cultural or 


the less educated, 
patients are dissatisfied 
(3) Prescriber -- compliance 
negative, pessimistic about the therapy; 


language barrier exists; 
(4) Medication -- compliance lower with multiple medications and 


frequent dosages; poor packaging; real or imag ined side effects; 
(5) Structure of services -- compliance lower where patient follow-up 
difficult or impossible, where health services not easily 
accessible; . 
(6) Culture -- compliance lower where beliefs or lifestyle interfere 


with prescribed drugs or dosages. 


The most common reason for patient non-compliance is inadequate explan- 
ation by the prescriber. If sufficient staff 1s available, prescriber 
and dispenser should be different. The dispenser, then, spends more 
time in patient education. Every patient education effort should 


include: 


e nature and prognosis of the illness, 
e potential positive and negative effects of the medication, 
e consideration of patient's lifestyle. 


The dispenser should have a separate area to allow for private communi- 
cation, and should follow a standard procedure. 


Attractive and clean packaging and clear labeling increase patient 
compliance. Symbolic labels have been implemented successfully when 
adapted to the local culture. 


Community education activities may include the use of mass media, 
institutional education efforts, and personal contact. The effective 
health worker will follow these basic principles: 


Identify the perceived needs of the population. 

Identify the attitudes which may affect the health program. 
Identify the resources available for community education. 
Design educational programs accordingly. 
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SUMMARY 


REFERENCES 


Organizing Drug Supply 


The preceding chapters point out that pharmaceutical Supply requires the 
management of a large number of complex activities. This Chapter presents an 
Overview of some of the management concepts which are most relevant to pharma- 
ceutical logistics. Assessment Guide VI.A. introduces some of the issues 
which are important here. 


Since no two programs are alike in their needs or in the type of problems 
encountered, it is safe to say that there is no single organizational] framework 
that will fit all situations. The process of organizing the supply system 
will involve interactions among multiple divisions within the Ministry of 
Health, and between other ministries and the MOH. For these reasons, no two 
logistics organizations will look the same, but some general principles that 
apply to all of them are summarized below: 


¢ The senior officials responsible for drug supply should have sufficient 
status to assure that supply problems receive Prompt attention and 
strong support. The greater the responsibility and prestige associated 
with supply activities, the higher the calibre of staff which will be 
attracted. 


° The closer the supply system leadership is to top government officials, 
the greater will be the potential for linkages and communication with 
other government activities. 


* The responsibility for each supply function should be clearly defined 
and assigned to a specific individual. A summary of as signed responsi- 
bilities should be written in the form of a manual or organization 


handbook. 


¢ Assignment of responsibility should always be coupled with sufficient 
authority to implement the procedures and to assure proper performance 


of assigned tasks. 


¢ Channels of communication should be clear and direct among the levels 
in the supply system and with other areas of government. 


e Relationships with commercial interests are necessary and often 
fruitful, but they should be clearly defined and circumscribed to 


prevent illicit influence. 
e Sufficient resources (staff, equipment) must be assigned to each 


component within the organization to fulfill its assigned responsi- 
bilities The most detailed organizational structure cannot function 


without resources. 
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ASSESSMENT GUIDE VI.A. 
Drug Supply Management 


offices, divisions, and agencies are (will 


hat government ministries, ; 
: What are the relationships of these groups 


be) involved in drug supply? 
in a table of organization? 


Where are the strong and weak points in communication and cooperation 


among these groups? 


Is the current administrative structure (table of organization) operating 
effectively? Is the structure suited to the characteristics and needs 


of the individual country? 


How does the existing or proposed organizational structure influence the 
image and prestige of supply management? The cost of the supply system? 
The use and specialization of available staff? The ease and speed of 
communication? The utilization of drugs? 


List all of the individuals who have (will have) responsibility for any 
aspect of drug supply. What are the qualifications of these individuals? 
What are their detailed job descriptions? Are these job descriptions 
written? 


What plans have been made for supply management manpower requirements? 
For recruiting and training adequate numbers of competent personnel in 
each of the areas of drug supply? 


What systems exist for recording and reporting information about drug 
prices, inventories, and consumption? Are these systems reliable? Do 


they supply all the information necessary for informed management 
decisions? 


Are storage and transportation facilities adequate? Are they efficiently 
utilized? How are they controlled and by whom? 


How are pharmaceutical Supplies funded? Who manages these funds and how 


are they managed? What special financing problems exist in the area of 
pharmaceutical supplies? 


I. ORGANIZATIONAL STRUCTURE AND ADMINISTRATION 


One of the fundamentals of Su 
clear assignment of responsibiliti 
ships. Chapter 1.C. discusses the im 


VI.A. Organization 4 65 


a. Level of Organization 
Salon 


Pharmaceutical services can be Organized at the local 
(state, provincial), or national level -- 
at which health services are administered. Although health planners and 
advisors interested in pharmaceutical Supply cannot generally determine th 
level of government at which the services will be coordinated, it is re 


to clearly establish at the outset which levels of government have authorit 
for drug supply. / 


district, regional 
often at the same level] of government 


b. Organizational Structure 
ee eee OY TUCCUFE 


Although no single type of organizational structure will suit all programs 
the commonly observed alternatives have distinct advantages and disadvantages ; 
which should be borne in mind when dealing with an existing system or designing 
a new one. The organizational structure of pharmaceutical Supply programs is 
typically one of three types: 


e CENTRALIZED, in which drug supply is managed by a separate pharmacy or 
logistics unit; 


e DIRECTORATE, in which a separate logistics unit coordinates logistics 
activities, while the responsibility for performing logistics functions 
remains decentralized; 


e DECENTRALIZED, in which each government program, each agency, and 
sometimes each facility is responsible for its own selection, procure- 
ment, storage, and use of drugs. 


These models are compared in Figure VI.A.]l.in terms of the characteristics 
described briefly below: 


¢ Potential for economies of scale -- Centralized purchasing aids in 
obtaining bulk rates. In addition, centralization of operations may 


reduce operating costs, although a larger initial capital investment 
is often required for central warehouse facilities, vehicles, and 
other facilities and equipment. 


* Staff utilization and specialization -- Decentralized organizations 
are forced to spread out the limited number of qualified staff members 
and they each perform multiple functions. Staff specialization 1s 
easier in centralized organizations. 


* Communication and coordination -- Decision-making and (008 ee 
generally more rapid and less prone to confusion in smaller, decentr 


lized organizations. 


e Image and prestige of supply management ~~ Centralized programs and 


programs in which there is a directorate of supplies management 
ostensibly grant more significance to supply activities. 
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possibility for greater use of professional committees and specialist 
consultants in drug selection. Drug utilization patterns are thus 
less prone to influence by local, idiosyncratic, or irrational practices 


‘With these characteristics in mind, each of the three models can be 
considered in greater detail. Although these models are not the only organiza- 
tional structures which exist in supply programs, they are the most common 
schemes. An understanding of the advantages and disadvantages of each model 
should help in designing new programs or improving existing programs. 


Centralized Model -- In this model, drug supply is managed under a separate 
pharmacy or logistics unit. The authority and responsibility for selection, 
Procurement, distribution, and use of pharmaceuticals is coordinated through 
this unit. Although there may be innumerable individual health facilities and 
specialized programs, they are all dependent upon the central Supply division. 
Obviously, not all functions can be centralized. At the very least, storage 
and dispensing must occur at individual locations. Nevertheless, the responsi- 
bility for overseeing these activities remains at the central level. 


The major advantages of the Centralized Model are that it facilitates the 
development of staff specialization and that it can achieve economies of scale 
arising from quantity discounts, more efficient storage of large quantities, 
better use of transportation, and similar Savings. The major drawbacks to the 
Centralized Model are that it tends to respond slowly to new or special needs 
of the user organizations and it is prone to breakdowns in communication. 
Country Study VI.A.1. describes the Centralized Model operating in Malaysia. 


Centralized Models are most effective for small and medium sized jurisdic- 
tions. If a program covers a large geographic area, then good communication 
and transportation routes must be available between the central coordinating 
agency and the user organizations. Because this model makes the most efficient 
use of limited staff expertise and can achieve the greatest long-term savings, 
it 1s probably the best model to institute in programs which are entirely 


new. 


Directorate Model -- In some settings it has proven advant ageous tor 
establish a division of logistics to coordinate activities, while maintaining 
decentralization of most of the functions necessary for drug supply. In this 
"Mixed Model", some functions are centralized, while others are decentralized. 
Frequently the logistics division is responsible for arranging procurement and 
bulk delivery; the individual user organizations are then responsible for 
further distribution and control of drug use. The logistics division may play 
an important role in organizing an effective drug selection process, or 1t may 


simply procure the items requested by user organizations. 


The Directorate Model has the advantages of promot ing vy raphe: 
of staff specialization -- particularly in procurement “ aya o ae g 
some economic savings. Such a model may or may not reduce communicati1 


VI.A.2.). 


Country Study VI.A.1. 


Organization of Pharmaceutical Supply in Malaysia 


Health services in Malaysia are a federal responsibility, and the Pparmeceut col Seer apd sonra i 
system nakes up one division of the Ministry of Health. this Pharmacy Divtsiod Dofescional standards of 

blic drug supply. The Division s leader ; ; 
oe, Rb org system of production and supply, and, most recently, en eae hope 
pharmacists in establishing information services to encourage rational drug use. The pesery* vee a 
operated by the Pharmacy Division is the State Pharmaceutical Laboratories and Stores Sab ee Be 
major divisions: the Pharmaceutical Manufacturing Unit, the Government Medical Stores (GMS), e 


of Dispensing, and the Analytical Control Unit (quality control laboratory). 


The Government Medical Stores (GMS) -- Central government purchasing of medical supplies has existed for 
—— * 


many decades. The current GMS was opened in 1964 in a warehouse adjacent to the country's production 
facilities. It employs about 140 people to handle purchasing, port clearance, warehousing, inventory 
control, and dispatching. The staff is headed by a pharmacist, and 3 other pharmacists assist with 
administrative and supervisory functions. Storekeepers are civil service employees and most have been 


trained at the GMS in its medical storekeeping course. 


Selection -- The current process of drug selection has evolved over time since the GMS has been in opera- 
tion. There is no national formulary committee which reviews the list of selections. Instead, additions 
and deletions are made generally on the basis of demand. Government hospitals and health services are 
usually limited to those drugs offered by the GMS. When they wish to purchase drugs not currently avail- 
able, State Pharmacists must request a Clearance Certificate, which allows them to buy directly. 


Procurement -- A continuous inventory for nearly 7,000 items is maintained on kardexes, which are updated 
daily with the issuing and receiving forms. A system of scheduled indenting is used whereby the kardex 
for a different category of drugs is reviewed each month, and a list of items and quantities for purchase 
prepared. For the most essential drugs and selected other drugs, estimates of annual consumption are 
requested from the states to supplement the consumption information available from the kardexes. 


Government Production -- Pharmaceutical production has had a long history in Malaysia. The current 
facilities were opened in 1964 to replace the 18 scattered facilities which existed at that time. The 
production unit is equipped with modern manufacturing machinery for the production of injectables, tab- 
lets, and galenicals. The net savings from government production, believed to be substantial, are attrib- 
uted to plant efficiency, to low domestic wages, absence of import taxes on raw materials, greatly simpli- 
fied packaging, and the absence of payments for research, marketing, and return to investors. The plant 
is headed by a well-trained, experienced pharmacist and each of the production divisions is headed by a 


pharmacist specialized in industrial pharmacy. The plant operates its own training course for pharmaceu- 
tical production laboratory assistants. 


Distribution -- Quarterly indents are received by the GMS from the 13 State Medical Stores. The GMS then 
prepares a quarterly pick-up schedule which requires that states collect their own supplies every one 

to two weeks. Bulk items go by railroad, which is slower, but cheaper. Shipments to East Malaysia go by 
sea. From the State Medical Stores, goods are distributed to the consuming units on a weekly, monthly, or 
quarterly basis, depending on consumption. A typical state may have one general hospital 2-4 distri¢k 
hospitals, 4-5 maternal and child health clinics, and 20 or more health centers, each of which it supplies 
directly with its own transport. Other facilities may be supplied in turn by the hospitals and health 


centers. Most health facilities are within one day's drive of the State Medical Store. Good telephone 
communication allows emergency drug requirements to be rapidly filled. 


aes lege Sen are distributed free to patients, each state has a drug budget and drugs sup- 
plie o e states by the GMS are charged against that bud 1 i 

: eS get. In practice, state allocations for drugs 
are kept in the Ministry of Health treasury and simply transferred to the GMS fund when drugs are caged 


SoS Pe apa ceuber vision —— The ‘ee and Deputy Director of the Pharmacy Division attempt to 
; o the state Medical Stores to meet with State Ph i i 
armacists and to review at first 
icion Gene ig the supply system. Each State Pharmacist, while under the professional super- 
bgt edith ocvic cane. the ae Division, is administratively responsible to the State 
’ Stor. s the person responsible for vi 
: th § = perso rtually all aspects of ph - 
Services ee Re the state, his responsibilities include the selection of drugs Ai Brate Medieetle 
hie? oe. e GMS list), overseeing the State Medical Stores, supervising government pharmacist 
pensers, enforcing drug and pharmacy control laws, and participation in national Manriins a 


comment ~- The Pharmacy Division of this large centralized health s 
ontributin i . : 
sharndetaeie rai tcce eee pee oe factors, including the availability of skilled and experienced 
aicecean a a ee an si parila: for leadership positions; the existence of a good commu- 
sources; and the opportunit Pasig bark rps System; the supply of adequate financial and nataciaean 
health GEMM ce rs ce ee or € administrative structure to develop gradually ov re- 
> expanded. y over many years as the 


ystem seems to be quite successful. 


Country Study VIA.2. 
Organization of Pharmaceutical Supply in Peru 


Peru's Basic Medicine Pr 
ogram (BMP), established i : 
ment of the Ministry of ’ he 1971, forms a division of the : 
suvoiemetee+1 re ot ee It serves essentially a coordinating function in Peeeacoutical Depart- 
y ection and procurement, and overseeing many distribution acti 1rug supply system, 
activities, 


The primary responsibilities of the BMP are to (1) i 
: sib ) issue a Lodi i 
pip a ae ue a periodic (usually bi-ann ici isi 
of offers dived. (3) IML tac oe bids on fhe Requisition, (2) review and sya? Off ictal ee 
oAaauca, idl mph quarterly and supplemental monthly deliveries of Basic Medici ya ela 
Leys i : sers, (4) make payments for the Basic Medicines used by th Nie 
grams, and (5) assure the routine quality control testing of the Basic aaa a 


The Ministry of Health's 57 area h i 
: Ospitals and the Employee' i i 
be als ployee’s Social Security Progra i 
eee through the BMP. In addition, there are 13 other Ministry a ee : are required to use 
ers, and 1] cooperatives comprising the list of 94 current Users eepitel ie: Ce 


Selection -- A full-time staff operates the BMP on a dail i i iti 

eee fu tafft of ; ad y basis; in addition, there are seve it- 

+o eee fe isola during the periodic tendering process. The first of these ce 

the ae ar y 9 the Official Requisition for Basic Medicines, is responsible for the 
i revision of the National Formulary" which is the basis for purchasi i 

representatives from various public programs and academic institutions : oe 


Furchasing . yercheee is done in a single bid every two years. Although reliable consumption data 
STeetiitiicition a pei: - from Users suggestions for additions to or deletions from the 
‘ modi fie icial Requisition is then circulated, and U i 
: ‘ . sers, in turn, report 
ne twa-yee" needs. These estimates are collated by the BMP staff, nnd ublic isteiaaiiin 
: E art o Needs constitutes the official call for bids. The bid specifications require that most 
rugs be provided in standard blister packs, boxed and labeled with the Program's name 


pag aie Committee, consisting of representatives from the Health Departments of the Armed Forces and 
rom the Ministry of Health, is responsible for recommending a specific supplier for each product. The 
Economic Board, chaired by the Minister of Health, reviews these recommendations and makes the final 


decision regarding the source of supply. 


Distribution -- Distribution to the main hospital in each of the 57 Ministry of Health Hospital Areas, to 
the Social Security facilities, and to nearly forty other sites is the responsibility of the suppliers 

The Basic Medicine Program provides suppliers with delivery timetables, but the BMP maintains no warehouses, 
vehicles, or delivery services of its own. The suppliers must check the quality, quantity, and intactness 
of deliveries, and bear all risks and expenses until the goods are received at the User locations. Fur- 


ther distribution is the responsibility of the Users. 


Distribution Within Hospital Areas -- The 57 Hospital Areas serve as the delivery point and coordinating 
center for a total of 159 hospitals, 343 Health Centers, and several hundred Health Posts which together 
constitute the Ministry of Health service facilities. Each Area Hospital maintains a central storeroom 
from which drugs are distributed at 1 to 4 week intervals to the health centers and health posts. A 
typical area hospital will serve 2-3 other hospitals, 5-7 health centers, and 5-10 health posts. Drugs 
are often carried by the doctor from the hospital to the health center or post, distribution to the 
centers and posts is generally based on their requisitions. 

The health center is staffed by at least one physician and necessary support personnel, while a health 
post is staffed by nurse auxiliaries with occasional visits by a physician. At Health Centers, there is 
often a pharmacy assistant to manage the medicine storeroom. At Health Posts the responsibility falls to 
the nurse auxiliary as one of many tasks for which she is responsible. 


(1) Monthly requests for additional deliveries are 


Shortages occur and are handled in one of three ways: 
c difficulties have meant 


sent to the Ministry of Health. This is often a slow process and current economi 
(2) Redistribution within the Ministry of Health is a common 


that often there are no funds available. 

source of needed medicines, since there is maldistribution of drugs by type as well as by quantity. (3) 
Hospitals may be authorized to buy drugs commercially when they are out of the Basic Medicines. However, 
budgetary restrictions make this difficult. 


lth Posts has been improved by the Basic 
where they did not 


Rural Supply of medicines by way of the Health Centers and Hea 
One study 


Medicine Program. Prior to the Program, patients were dependent upon pharmacies and , 
exist, upon variety stores (authorized by law to sell drugs where pharmacies do not exist). 
showed that over 90% of the peo ‘cine at Basic Medicine prices, while less than 


ple can buy their medi 
50% are able to do so when forced to go to a commercial pharmacy. 
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s in a setting in which the geographic 
ies and facilities makes a single, ~ 
dequate storage and transportation 


The Directorate Model is advant ageou 
or institutional separation of user agenc 


centralized system unrealistic. It requires 4 es 
facilities in the user organizations or the commercial sector to assu 


regular supply. The Directorate Model can improve the efficiency and economy 


of drug supply without necessitating the construction of large government 


storage facilities or the acquisition of vehicles. 


Finally, the Model is useful as a transition structure in situations 
where multiple government agencies and facilities cannot immediately be 
brought under one supply system, but improved coordination and greater economy 


is nevertheless desired. 


Decentralized Model -- When public health facilities first begin supplying 
pharmaceuticals, it 1s frequently in a decentralized and often haphazard 
manner. In the Decentralized Model, each government program, each agency, and 
sometimes even each facility is responsible for its own selection, procurement, 
delivery, storage, and use of drugs. These functions are generally performed 
by individuals who are also responsible for several other activities. With 
this type of organization decisions are generally made more quickly, special 
needs can more readily be met, and there is less chance for confusion or 
communication breakdowns, since the organization is much less complex. 

However, in the Decentralized Model staff members do not as readily become 
specialized in specific logistics functions; total operating costs tend to be 
higher because of less bulk purchasing and wasteful dupiication of storage and 
transportation activities; and supplies management and logistics are not as 
easily identified as unique and vital activities. Under the Decentralized 
Model, drug supply management has no individual identity, making the monitoring 
of specific activities more difficult. It is also more difficult for senior 
officials to focus on drug supply problems which arise. 


A Decentralized Model is most likely to succeed where the individual 
programs, agencies, or facilities are effectively managed and have adequate 
storage and transportation facilities. Despite its drawbacks, a Decentralized 
Model may be the most effective model in countries with wide geographic 
variations and difficult transportation and communication. It is also effec- 
tive where the government itself is large and quite compartmentalized. 


Program and geographical considerations are important in determining the 
degree of centralization, but the philosophy of management within the program 
1s equally important. If management has a history of delegation of authority 
and this has worked, the logistics functions can be effectively decentralized 
It 1s not unusual to find a country whose geography necessitates a decentral iam 
logistics system but whose management structure rigidly adheres to centralized 
authority and decision-making. This is a common reason for system failure 


The three models described here and summarized in Figure VI.A.1 
the most common organizing schemes and an understanding of theses sae 
help planners to anticipate the strengths and weaknesses of oth TEBE 
Because the administrative structure of a wi 
the program's success, the structure shoul 


represent 
s should 
ctures. 
program 1s a major determinant of 

d be carefully chosen. 
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Cc. Role of Committees 
a ee ESS 


Certain logistics functions need the input of a variet 
within the organization and from different ministries. This is e 
true for selection and some of the tasks in utilization, such as cecal 
standard norms for treatment. The best way to do this = to Seaeaize steal 
committees with responsibility for specific tasks or functions within om 7 
logistics process. Committees must be given authority for making the final 
decisions within their areas of responsibility. Because it is unlikely to 
achieve complete consensus within the ministry on the specific drugs _ be 
included in a formulary, for example, the formulary committee should be given 
the authority to make final decisions, and this should remain firm. Dependin 
on the problems encountered in any country's logistics system, other types a 
committees may also be needed. 


y of participants 


2. INFORMATION SYSTEM 


Reliable, comprehensive, and current information is a prerequisite for 
sound management and decision-making at all levels. An information system 
consists of records which are kept at each storage and clinical facility; 
forms which are used to communicate supply needs, consumption data, and other 
information to various offices in the supply system; and reports which summarize 
the data from records and forms for planning and evaluation purposes. 


A good information system provides decision-makers with the information 
needed to make the best possible choices. The amount and type of information 
needed, its form, and the degree of accuracy required are, therefore, determined 
by the particular needs of an individual supply system. 


a. Functions of the Information System 


Although a Management Information System may evolve gradually as a 
program evolves, it should not arise haphazardly or as an afterthought. 
referred to as a system because it requires coordination with the other 
components of drug supply and because it requires careful planning. A Management 
Information System designed specifically for public drug supply programs should: 


It is 


ve information to health officials 
storage facilities, vehicles, 
This information forms the 


(1) Provide descriptive and quantitati 
and planners about drug consumption, 
machinery, and other available resources, 
basis for supply improvements and long-range planning. 


(2) Provide a tool for supervision of all personnel on a regular ee 
Information on shipment receipts, drug issues, delivery times, vehicle 
and other aspects of supply is use ful 


storage facilities, : : 
; 1 from medical stores, and supply and distribu- 


tion data also helps in advising medical 


performance, 
in supervising personne 
tion activities. Drug consump 


practitioners. 
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ce education of health staff. Information itself is 


(3) Assist in in-servi ealt aff. 
educational, but it is also useful in identifying areas 1n which 


specific additional training 1s needed. 


(4) Provide data for evaluation of the quality of supply services; in 
some cases, such evaluations prove useful in demonstrating the 
impact of supply system improvements on health status. 


(5) Assist in projecting future drug needs as accurately as possible 


in order to avoid shortages of critically needed drugs. 


(6) Aid in obtaining funding for current or future budgets by documenting 
specific financial needs. 


(7) Aid in setting priorities for supply services when funds are 
insufficient to provide for all possible needs. 


(8) Monitor supplier performance in order to assure future selection 
of reliable, high quality pharmaceutical sources. 


(9) Monitor drug quality throughout the supply system to help assure 
that patients receive safe, effective forms of the correct drugs. 


(10) Plan cash flow in drug sales programs and detect losses from these 
programs. 


(11) Provide data needed to improve the efficiency of supply services 
by helping to identify areas of waste and low productivity. 


Although the products of an information system are often most visible at 
the central level, an information system should serve staff at all levels in 
the hierarchy, including top officials, supervisors, and operations staff 
(storekeepers, inventory clerks, dispensers, and others). 


b. Basic Considerations in Designing the Information System 


: Base the Design on Information Needs at Each Level. It is easy to fall 
into the trap of designing record-keeping and reporting procedures that put 
all the burden on field staff, but address only the information needs of 
high-level program managers. An effective Management Information System 
should recognize that each level of workers (field staff, supervisors, top 


managers) have important, often di i i 
ay ; different information needs which should be 


Keep the System Si i i 
Pp y Simple. The most common error is to design a "total" 


information system, which includes everything that the users (and thei 

advisors) can think of that might possibly be useful. This Sse: o*s 

et. cca eS complex than the field staff can deal with, a 

a : se: pe can ever begin functioning. Everyone involved may recogniz 

Rey of the oniett ic Ce 18 essential; but there is reluctance to eliminate 

cee ‘ - data items, because each of them can be "justified" individ: 
y. et, experience has shown that even with a very limited range of Fane 
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: Allow the Information System to Grow over Time. It is important to start 
with the simplest, most basic system possible, particularly since the staff : 
are learning new responsibilities. At the same time, the information system 
1s not static; it can grow as staff members become fully accustomed to what 
they are already doing. It may expand to include more detailed record-keeping 
and reporting on existing activities, or to Support new supply activities. 


In summary, there are many fatal errors that can be made in the design 
and implementation of a Management Information System. It will be easy to 
omit data important to field workers, and hard to say ''no'' to demands for data 
which is useless in the field but desired by someone at the Central Ministry. 
The key question, at the initial stage, must be: "What information is essential, 
if the pharmaceutical supply system is to be a success?" Nothing else should 
be allowed to burden the field staff. 


This raises the obvious issue: who will decide these priorities? While 
outside technical assistance can play a useful advisory role, the ultimate 
decision-making responsibility must rest with government health officials. An 
information system can be developed through a process of group consultation 
involving all users of the system ranging from officials in the Ministry of 
Health to the primary health workers in the rural communities. The final 
product will reflect a balance between the needs of the program managers, the 
demands of the supply system, and the capacities of the health workers. The 
forms and instructions developed should all be field-tested and modified to 
ensure that they fit the capacities of each level of health worker. 


€. A Comprehensive Information System for Public Drug Supply 


The elements of a drug supply information system have been ment Loned . 
elsewhere in this manual and many of the forms and records are summarized in 
Figure IV.A.5. Although at first glance, this list appears complex and in 
contrast to the principles of simplicity just outlined, it is intended as a 
guide rather than as a listing of essential information tools. Individual 
countries should tailor their information systems to their own specific 


needs. 
Although a comprehensive information system may appear ove te 
facilities or offices in a given system would maintain more than two or three 


sets of records, and rarely would more than two or three forms Ot ae any 
two sites. Thus, for any individual in the system, the complexity 1s muc 


less than it initially appears. 


d. Performance Monitoring 
information systems are frequently used to 


ich management attempts to improve 
rformance measures with whic . . 
ae eptisiadi and the success of the firm. Similar measures tea 5 
Sire loped for public health supply systems. Top-level health officials 


In commercial organizations 
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tion to monitor the performance of the suceae 
rmance 
system and to identify areas in which improvements are needed. Perfo 


EEE: sae oh mee 
measures can identify outstanding individual facilities or workers 


ition and 
deserving of promotion, pay increase, or some other form of recogn 


cl hows 
encouragement for continued efficiency. Finally, such information s 


health officials at all levels the effects of decisions which they have made 


and changes which they have int roduced. 


supervisors can use informa 


Figure VI.A.2. provides an example of the performance measures pA aa 
be developed for each level in the supply system. It is useful for eS a 
managers to establish certain expected values for these performance indices so 
that actual values can be compared with the expected ones. In this way it 1s 
possible to take corrective action wherever significant adverse variations are 
observed. Standard values for these indices depend on local conditions 
prevailing at the medical stores and other stocking points; hence, these 


values should be worked out by each program. 


BP PERSONNEL 


As in any health program, it is the performance of the staff which 
determines the effectiveness of the pharmaceutical supply system. Recruitment 
of qualified individuals, clear definition of job responsibilities, adequate 
training and preparation for specific job assignments, and regular supervision 
are all essential to achieve good staff performance. Personnel management 1s 
a field too broad to cover in any detail here. However, several observations 
related to drug supply are worthy of mention: 


Job Descriptions -- For each staff member from laborer to director 
expectations and responsibilities should be summarized in a written job 
description which includes Title, Job Summary, Specific Duties, and 


Qualifications. Specific information about in-service training and work 
evaluation is also helpful. 


Qualifications -- The qualifications required of job applicants must 
reflect a reasonable balance between the training and experience ideally 
needed for the job and the skills of the available work force. At the 
same time, there are certain skills which are basic for laborers and 
Supervisors in a drug supply system. Language and mathematical abilities 
are especially important. Storemen and storekeepers who are able to 
ot the different drug names and decipher package labels help 
mre at drugs are correctly stored and issued. Special training in 
1S area may be needed to avoid costly stock-keeping errors. 


Pharmaceutical Expertise -- [ 
EC C~—DsSéCtT EX PE F1ENce , 
ceutical expertise is valued P » the extent to which pharma- 


ae in medi . 
This is udfOPtunate, sides én cal supply programs varies considerably 


; € presence of graduate i 
well-trained pharmaceutical ase; & pharmacists and 


positions almost invariably improv i abiae 
condition of the goods tied es the reliability of supply and the 


information on suppl 
: : y management and thi 
with in-service training. * can be further supplemented 


Figure VI.A.2. 


Performance Indicators for a Public Drug Supply System 
2S... So Sa eee 


EXPECTE 
PERFORMANCE INDEX VALUE : = 


es <<. eh 


A. CENTRAL MEDICAL STORES 


1. Procurement 

(a) Supply sources: % from Asia 
% from North America 
% from South America 
% from Europe 
% from Australia 
% from any other 


(b) Value of total purchases 


(c) Types of procurements 

by value: from open tenders 
from restricted tenders 
from direct purchase 
from negotiated purchase 
from donor agencies 
from government production 
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(d) Number of letter of credit extensions 
(e) Number of complete supplier defaults on confirmed orders 
(f) % of orders obtained within the lead time period 


(g) Average value of all lead times which have exceeded the 
expected value (in weeks) 


(h) Value of drugs rejected or discarded because of low quality 
(total value, value as a percent of annual issues) 


(i) Number of individual orders placed during the year 


(j) Total cost of placing orders (cost of stationery, 
telephone calls, cables, staff wages, overtime pay- 
ments, etc.) 


(k) Approximate cost of placing an order (j/i) 


2. Wharf Clearance 


(a) Number of consignments cleared 


(b) Total value of all consignments cleared for the year 


(c) Demurrage charges 


(d) Value of damaged or lost consignments (total value and 
value as a percent of all drugs received) 


(e) Value of insurance claims received on these consignments 
(total value and value as a percent of damaged or lost 


consignment ) 


3. Inventory Control 
(a) Value of average inventory on han 


(b) Value of average monthly and annual consumption 


Figure VI.A.2. (continued) 


ACTUAL VALUE 


EXPECTED FOR PERIOD 
PERFORMANCE INDEX VALUE ia 


ee aera en ii eS a TEES 
(c) Average inventory on hand as months of consumption (a/b) 
(d) Number of stockouts* 
‘ ; : * 
(e) Length of complete stockout situations (in weeks) 


(£) Instances of total airfreight deliveries (number & 
percent of all deliveries) (should exclude any drugs 
which are ordered by air-freight on a regular basis) 


(g) Value of outdated drugs per year (total value and 
value as percent of drugs used) 


(h) Average inventory on hand as a percent of annual issues 


4. Storage 
(a) Value of drugs lost due to poor handling and storage 
conditions (total value, value as percent of annual 
issues, value as percent of average inventory) 


(b) Value of drugs pilfered or declared unaccountable 
(total value, value as percent of annual issues, value 


as percent of average inventory) 


B. REGIONAL AND DISTRICT MEDICAL STORES 


1. Requisitioning/ Purchasing 
(a) Total value of requisitioned drugs (receipts from 
central medical stores) 


(b) Number of individual orders placed for drugs from the 
Central Medical Stores during the year 


(c) Cost of placing orders (cost of stationery, telephone 
calls, staff wages, overtime payments, etc.) 


(d) Approximate cost of placing an order (c/b) 


2. Inventory Control 


er 


(a) Value of average inventory on hand 


(b) Value of average monthly consumption 


(c) Average inventory on hand as months of consumption (a/b) 


(d) Number of stockouts* 


(e) Length of complete stockout Situations (in weeks )* 


(f) Instances of emergenc i i 
y deliveries (numb 
Bit Nelkeebeen umber & percent of 
(g) Value of out-dated drugs (total value 


. » value as percent 
of annual issues, value as percent of : 


average inventory) 
3. Storage 
(a) Value of drugs lost due to 


conditions (total value 
issues, value as percen 


poor handling and storage 
» value as percent of annual 
t of average inventory) 


a ee 


EXPE 
PERFORMANCE INDEX ~ ee yok FanaDe 


ar rE 


(b) Value of drugs pilfered or declared unaccountable 
(total value, value as percent of annual issues, 
value as percent of average inventory) 


C. REGIONAL AND DISTRICT HOSPITALS 
$$$ VO PETALS 


ite Inventory Control 


(a) Value of average inventory on hand 


(b) Value of average monthly consumption 


(c) Average inventory on hand as months of consumption (a/b) 


(d) Number of stockouts* 


(e) Length of complete stockout situations (in weeks)* 


(£) Instances of emergency deliveries (number & percent 
of all deliveries) 


(g) Value of out-dated drugs (total value, value as percent 
of annual issues, value as percent of average inventory) 


2. Storage 
(a) Value of drugs lost due to poor handling and storage 
conditions (total value, value as percent of annual 
issues, value as percent of average inventory) 


(b) Value of drugs pilfered or declared unaccountable 
(total value, value as percent of annual issues, value 
as percent of average inventory) 


3. Issuing and Dispensing 
(a) Value of drugs issued to health centers, aid posts, etc. 


(b) Value of drugs issued to outpatient departments and in- 
patient units 


(c) Total value of issues (a + b) 


(d) Outpatient Index: (value of drugs issued to all out- 
patient departments) (number of outpatients treated) 


(e) Impatient Index: (value of drugs issued to all in- 
patients) (number of inpatients treated) 


D. HEALTH CENTERS AND HEALTH POSTS 


1. Inventory Control 
(a) Value of average inventory on hand 


(b) Value of average monthly consumption 


(c) Average inventory on hand as months of consumption 


2. Dispensin 
(a) Value of drugs dispensed 


(b) Patient Index: (value of drugs issued) (number of patients 
treated) 


impact on vital drugs. 
* Indices may be divided by VEN category (Chapter VI.B.) to assess imp 
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ibili ctivitl lved in 
bility -- Activitles invo 
f Authority and Responsl hii 
SE eaTy process frequently cut across program lines and staff mem 
e 


ict) esignin 
be subject to multiple and someCimes conflicting orders. Ind a gZ 
ped “a = pete care must be taken to avoid such overlap pee poke 
€ . e . oO 
oe conflict. Where overlap exists, the job descriptions nee 


reviewed by all the programs involved. 


In-Service Training programs can substantially improve the penton 
of employees by upgrading their skills and by teaching them the specific 
skills and procedures involved in pharmaceutical supply (see Chapter 


UT .D.). 


Staff Motivation -- Conscientiousness and industriousness contribute 
greatly to program effectiveness. Staff motivation may be stimulated 

by many factors, including a sense of achievement, personal recognition, 
belief in the value of the work itself, sense of responsibility, the 
opportunity for advancement and pay . The opportunity for advancement 
and reasonable levels of compensation are of particular import ance. 

For this reason career ladders which specify paths for increasing 

status and pay are important. 


Image of Supply Management -- Sufficiently high status must be granted to 
top-level managers and supervisors in logistics services to attract 
competent leadership. Supply management too frequently is given low 
standing and, as a consequence, substantial waste results from mis- 
management by incompetent staff. 


Guiding the Supply-Related Activities of Health Workers -- For most 
health workers, supply-related activities are only one part of their many 
responsibilities. Rather than writing a second job description or trying 
to incorporate supply activities into the primary job description, it is 
helpful to simply prepare a checklist of supply-related activities which 
health workers are expected to perform. This establishes expectations for 
health workers, but more importantly, it can serve as a tool for training 
and supervising village health workers in Supply activities. Figure 
VI.A.3. is an example of a checklist prepared for health promoters in a 
rural health project in South America. Such a list can readily be 
included in field manuals, where they exist. 


a. Staffing a Pharmaceutical Logistics System 
——— SN ogistics System 
Staffing patterns for suppl 


Programs involved. The range of 
at each level of the system are i 


y management are as many and as varied as the 
Participants and variety of staff positions 
llustrated in Figure VI.A.4. 


Procurement and distribution ma 


ST 
* 


Adapted from McMahon, 1980. 


Figure VI.A.3. 


Supply Activity Checklist for Health Promoters 


pr Bach Fime you see a patient make_an entry in the Health Register 
If you issue or sell a medicine, record its name, the number of ; 
units, the price per unit and the total price in the appropriate 
columns. Price information is found on the Official Price List. 


2. Record all information before each patient leaves. Do not wait 
because you will forget. Also, record the information directly on 

the Register. If you record it on small scraps of paper, with the 
idea of transferring it to the Register later, the scraps of paper 
may get lost. 


After each patient leaves, put the money for the price of the med- 
icine in one envelope and put the money for the Community Profit 

in another. The profit for each sale is precalculated and is found 
at the end of the Official Price List. 


Once a week, you should meet with the Community Health Committee 
Treasurer to review the Register and turn over the money from sales 
and the Community Profit. 


Once a month, you should meet with the Community Health Committee 
Treasurer to prepare the Community requisition. Note that for each 
supply you may request only the amount used during the preceding 

month. 


After the requisition is prepared, the Treasurer should turn over to 
you the total amount of money collected from sales during the pre- 
ceding month. 


Take the requisition, the money, and your Health Register to the 
health post. It is best to put the money in a sealed envelope. 


Turn the requisition and the money over to the auxiliary in — 
of supplies at the health post. She will turn over or "sell to you 
an amount of drugs of equivalent value to the money you turn in. 
Note that if prices have gone up, you may receive slightly less of 

a certain product for your money than in previous months. 


the person at the 
spital 


9. When your drugs and other supplies are ready, 
resupply point will give you a bill from the area ho ait ae 
(receipt for the order). Together with this person, chec = a 
supplies to make sure that they are equal with pape Ss ris re) 
the bill. When everything is in order, sign the bill and take one 


copy, plus the supplies, back to your community. 


ommunity, review the bill and count 


Treasurer. Then store the 
Take care to see that they stay 


10. When you arrive home in your ¢ 
the supplies once more with the 
supplies neatly in your house. 

clean and dry. 


Figure VI.A.4. 


Staffing for a Pharmaceutical Logistics System 


Levels Private Sector Public Sector 


Inter- Multinational International . 
national Manufacturers Assistance Agencies 
peor anal Government 
Supply Services 
e Procurement Unit 
Local e Import Unit 
Wholesalers e Inventory Control Unit 
e Finance Unit 
e Medical Stores 
Regional 
Regions 
¢ Medical Stores 
° Hospitals 
District ae 
Districts 
¢ Medical Stores 
* Hospitals 
Shops ° Health Centers 
Pharmacies 
Community 


Key 
Se eo ee —» Flow of Drugs 


rretcceesersererecce » Information Flov 


SELECTION 


e Chief of Health Services 

e Chief of Planning 

e Program Directors 

e Health Educators 

¢ Pharmacists 

e Auxiliary Health Workers 

e Government Agencies Served 
by the Drug Supply System 


PROCUREMENT 


F INANCE 

e Director of Finance 

e Chief Supply Accountant 

e Supply Accountants I,II 
PROCUREMENT 

e Director of Procurement 

e Chief Order Clerk 

e Order Clerks I,II 

¢ Typists (bilingual) 
EXTERNAL AFFAIRS 

® Director of Foreign Exchange 


DISTRIBUTION 


IMPORTATION 
e Import Manager 
¢ Customs/Insurance Clerks 
e Drivers, Laborers 
INVENTORY CONTROL 
¢ Director of Inventory Contro 
e Chief Inventory Control Cler 
¢ Inventory Control Clerks I,I 
MEDICAL STORES 
e Director of Medical Stores 
¢ Chief Storekeeper 
Assistant Storekeeper 
Storekeepers I,II 
Storemen (laborers, porter 
* Chief of Shipping and Receiv 
Shipping/Receiving Clerks 
Storemen (laborers, packer 
* Chief Security Officer 
Security Officers (Guards) 
DISTRIBUTION 
e Director of Distribution 
* Vaccine Distribution Manager 
* Transport Manager 
¢ Drivers, Mechanics, Laborers 


USE 


HOSPITAL PHARMACIES 
¢ Pharmacist 
* Pharmaceutical Auxiliaries 
* Dispensers 
HEALTH SERVICES 
* Program Supervisors 
* Vaccine Officer 
° Medical Officers 
e Nurses 
e Auxiliary Medical Workers 
e 


Dispensers 
COMMUNI TY 


¢ Village Health Workers 
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drug supply Sources. If the primary source of pharmaceuticals is bulk 

ment at the national level by a government agency, then all of the aes Poca 
in Figure VI.A.4. must be performed by government staff. On the — 4 1sted 
if the central procurement office acts only to negotiate with comme te 
pliers for direct deliveries to health facilities, then most of the 28 we 
distribution jobs will be eliminated; importation, bulk inventor aoe er. aah 
bulk storage will occur in the private sector. * FOr, ane 


_ Whatever the organizational structure and contractual arrangements which 
define the supply system, all of the tasks reflected in the jobs listed in 
Figure VI.A.4. must be performed if drug supply is to occur efficiently and 
reliably. 


b. Manpower Planning and Development 


To provide the manpower needed to fill the positions described in the 
previous section, it is necessary to plan for the recruitment, selection, 
training, and supervision of adequate numbers of qualified personnel. Manpower 
planning is a specialized area which requires that knowledgeable individuals 
perform a systematic analysis and formulate a comprehensive plan. The major 
steps in manpower planning are as follows* 


(1) Prepare for manpower planning by assembling representatives from 
appropriate health service organizations into a manpower planning 


group. 
(2) Analyze existing manpower and current supply services. 


(3) Determine future manpower requirements in terms of the numbers, 
qualifications and training, and distribution of personnel. 


(4) Estimate the future manpower supply based on current numbers, rates 
of leaving, and expected sources of new staff. 


(5) Identify and resolve mismatches between the expected requirements and 
estimated supply of manpower, either by adjusting the requirements or 


by increasing the supply. 


(6) Develop a detailed manpower strategy and implement at ion plan which 
includes a schedule of activities and an assignment of specific 


manpower development activities. 


The major component of any manpower development plan will be the training 


programs. Training for pharmaceutical logistics is discussed in detail in 
Chapter VI.D.; Designing Training Programs to Improve Pharmaceutical Logistics. 


In planning for future manpower needs and the requisite training programs, it 
is useful to recognize the following three types of training programs: 


Programs -- In the early phases of a new or rapidly 


Start-Up Training g | 
training programs are sometimes required to 


expanding program, special 


i 
* Based on Hornby et al., 1980. 
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individuals in a limited period of time. Caution 
bbreviate the content of the curriculum to the 
after training, are unable to handle all of 


teach a large number of 
must be exercised not to a 
extent that the new staff. 
their basic tasks. 


Entry Level Training Programs ~~ Once a program 1S catakhLaiag and - 
manpower requirements are predictable, new personne shou pe z 
receive basic, standardized training for their jobs. The capacity o 
entry level programs should be sufficient to accommodate staff losses to 
retirement and job transfers as well as program expansion. 


In-Service Training Programs -- Maintenance of staff per formance and 
up-grading of staff skills are dependent upon in-service training programs. 
Such programs are particularly important for maintaining an adequate pool 


of qualified staff for promotion to middle and senior management positions. 


Cs Importance of Routine Supervision 
seeeerance OF 0b oo 


Hiring and training competent staff is only the beginning of the on-going 
process of personnel management. Routine supervision is a part of the process 
which is essential for continued program effectiveness. Personnel need to be 
encouraged in the activities they are performing well, and advised in areas 
that need improvement. 


Supervision should be a means not only of reviewing staff performance in 
technical and administrative functions, but also of uncovering and solving 
problems and motivating staff. Effective supervision requires the following 
conditions 


(1) A well-defined Supervisory structure and adequate supervisory personnel. 
Supervisory responsibilities should be clearly specified in job 
descriptions. Calculation of supervisory ratios (number of subordinates 


to numbe r of supervisors) will help in assessing the adequacy of 
Supervisory personnel. 


(2) Adequate incentives for regular supervision. Written schedules, 
eee of supervisory activities, and consideration of supervision 
performance in promotion decisions may all serve as inducements. 


Provisi 
; vision of travel and daily allowances for supervisory visits are 
often essential to assure regular visits. 


(3) Goals for supervision. 
ing of the purposes of t 
to devote sufficient tim 
effectively. 


(4) Clearly establish ass 
ed and sufficient f 
with requency and length of sessi 
duties iP gs ee can be more conscientious in chet 
ee wl specific ; ; 
Supervision needed. guidelines for the quantity of 


Puperyusars who are given a clear understand- 
€lr supervisory activities are more likely 
e€ and energy to supervision and to perform 


ne esters os , 


* Adapted from Vaidya, 1979, 
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(5) Appropriate and clearl specified content of Supervisory activities 
The work of Supervisors 1s greatly aided by written Supervision 
instructions, guidelines, and checklists. 


; Country Study VI.A.3. presents the results of an analysis of supervision 
in one country's health programs. Although the discussion concerns health 
services in general, many of the observations are useful in considering 
Supervision of logistics personnel. This study also describes an important 
technique for encouraging regular, effective Supervision: pushing Supervision 
down from above. Unit chiefs, directors, and other health officials at 
central levels in the logistics system who regularly visit the regional 
medical stores and hospitals will induce regional officials to visit district 
facilities and so on. Advisors to government projects can themselves help 
establish high expectations for supervision by traveling with government 
counterparts to peripheral facilities. 


The value of regular, systematic supervision of subordinates at all 
levels of the system cannot be overemphasized. Continued effectiveness in the 
areas of strength, and improvement in the areas of weakness depend upon this 
Supervision. 


4. FACILITIES, EQUIPMENT, AND SUPPLIES 


a. Facilities 


Pharmaceutical management is one health system component where adequate 
office facilities for central administration and appropriate storage units for 


supply protection are essential. 


Administrative Offices -- Drug system management rests largely on the 
ability to maintain and utilize many types of records generated in the supply 
process. While nothing elaborate is required, adequate space for files 
(orders in process, historical files of supplier data such as tender schedules, 
quality control, and past invoices, utilization and authorization records for 


in-country user institutions) and sufficient desks and typewriters to process 


current work are essential. Inadequate space, equipment, and office planning 


reflect low priority put on pharmaceuticals and, by frustrating the work of 
pharmaceutical supply staff, lead to inefficient use of other resources. 


Medical Stores -- Central, regional, and local medical stores have 
largely similar requirements for security, organization, ee . 
storage such as cold rooms and freezers; they differ from each other primarily 
in scale. The frequent temptation to use a local hospital as the area medical 
store must be balanced by the real risk of diversion of limited stocks allocated 
for rural units. Even when new facilities are not possible, layout and 


organizational revisions of existing structures are worth consideration. 


Details of storage requirements are discussed in Chapter IV.D. 


b. Equipment 


Vehicles are the biggest bottleneck in many distribution systems, with 


Country Study V/.A.3. 


A Study of Health Worker Supervision in Nepal 


d an essential goal in providing health services. 
roject (ICHP), the Family Planning and Maternal and 
ct provides some insights into how this goal is 


In Nepal, supervision of health workers is considere 
A recent review of the Integrated Community Health P 
Child Health Project (FP/MCH), and the Malaria Proje 


realized. 
Amount of Supervision -- Supervision is based on a well-defined structure of supervisory levels and 
offices. Standard supervisory ratios (number of subordinates to supervisor) have not been developed in 


4 field staff per district supervisor in the Malaria 


, E ry in practice from 3 
Be icine aceite : Ratios seemed to depend on the type of 


Project to 2.5 field staff per post supervisor in the ICHP. 
program, the level (district versus post), and other factors. 


Although adequate supervisory ratios are prerequisites, effective supervision also depends on adequate 
incentives for supervisors. Supervisory schedules and expense allowances appeared to play an important 
role in assuring regular supervision. At the district level written schedules were routinely present 

only in the Malaria Project, but at the post level they were usually available for all programs. Delayed 
payment of travel allowances and insufficiency of these allowances were felt to be significant problems by 
over half of the supervisory personnel, but this was less true in the Malaria Project. These results led 
officials to expect that greater supervision would be provided by the Malaria supervisors. Survey re- 
sults confirmed this expectation: At the district level, 70% of the Malaria Project offices received 

6 or more supervision visits per year versus 25% for the FP/MCH offices and 5% for the ICHP offices. 
Results at the post level were similar. 


In reviewing the supervisory patterns, it was observed that the Malaria Project tended to "push supervi- 
sion down from above". That is, if supervisors from upper levels went frequently to the district level 

to supervise, district supervisors were induced to go to the post level more frequently and, in turn, post 
level supervisors were pushed to spend more time in the field. Less frequent supervisory visits in the 
Integrated Community Health Project were felt to reflect, in part, a lack of central and regional super- 
visors in that project. 


Content of Supervision -- The existence of specific written or verbal supervision instructions, guidelines, 
or checklists varied from program to program. Health Officers at the district level and all supervisory 
personnel at the post level were felt to have inadequate instructions. This inadequacy is only partly 
reflected in the extent to which supervisors left written records of their supervisory sessions. The 
existence of written recommendations and comments left by supervisors for subordinates to refer to also 
varied among the different programs, as shown below. 


Existence/Type 
of Instructions Written Record 
for Supervisor Left by Supervisor 
——— = ae a ._._, 8 eee 
Written Oral None NR Yes No 


District Level 


District Health Office 21 11 
. . . 68 

District Family Planning Office The 8 Ty ; a5 45 

District Malaria Office 79 21 0 0 i ? 

Post Level 

Integrated Health Post 30 

Family Planning Clinic os ne ” af 

Malaria Unit Office 28 22 39 ll a 
6 


The content of Supervisory sessions could be 
instruction and non-specific praise, 
instruction appeared to be more effec 


anid ghly into specific technical and administrative 
eg action, and general comments. The more specific types of 
in achieving beneficial changes in staff performance 


ed to government officials that Significant 

Important factors in effective supervi- 

preferably brite including schedules and expense allowances, 

en) for the content of Supervisory sessions, and 
end of each session. (1977) 
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high maintenance costs, scheduling problems, and rapidly rising operatj 1 
expenses as fuel prices escalate (see Chapter IV.E). Public ~- rp teste 
utilize only government vehicles for transport, but Skyrocketing costs sho - 
encourage greater consideration of the private sector for distribution to : 
major stocking points. Trucking lines, buses, and taxis penetrate far into 
most rural areas and offer important alternatives or Supplementary mechanisms 
for delivery, without the headaches of scheduling, drivers, and maintenance. 


Another intermediate step 1S to reimburse other health programs or even 
other ministries for scheduled use. of their vehicles. Chapter IV.E. should be 
referred to for further discussion of delivery strategies. 


While small and inexpensive computers are rapidly becoming useful office 
tools in many drug supply programs, effective use of the manual Systems -- 
file cabinets, card files, and the typewriter -- are still far more important. 
Many medium-sized programs can function quite adequately with manual systems. 
Mastery of the basic Organizing and communication tasks is a prerequisite in 
any case to incorporating a computer into the information system. 


Some programs have a tradition of using folders stored on shelves in 
stacks or in storage cabinets. In general, these approaches do not work as 
well as standard file cabinets and should be avoided. 


es Expendable Supplies 


The drug supply system really involves only two basic commodities: the 
medicines themselves and the paper that controls drugs in the shape of forms, 
ledgers, stock cards, and procedure books. Analysis often reveals ways in 
which the forms and papers involved in procurement process management can be 
reduced in number or made more concise. The forms, like the packaging and 
labeling of the drugs themselves, are signals to the users of the importance 
of the supply process. Sloppy forms, poor paper quality (leading to fragmented 
records), and haphazard design can create hidden costs and system failures 
that are largely preventable. Stockouts of essential record cards can be as 
bad as (or can lead to) stockouts of essential drugs. It is often false 
economy to cut corners on the design, quality, or availability of support 


supplies. 


De FINANCIAL MANAGEMENT 


Financial management is a complex and specialized area which tte 
qualified and experienced managers, accountants, and other personnel. e 
details of financial management vary from country to country; however, there 
are several specific observations which can be made about financial management 
as it applies to public pharmaceutical supply. Some of these observations 


were made earlier in Chapter III.E. and detailed descriptions of some aspects 
Descriptions of the 


ist an be found in that chapter. 
of logistics fimancing c Pig 


Chapters I.C. and III.E.). 
budgeting process also appear elsewhere (Ct : 
RenPehens ive discussion of public enterprise financing 1s beyond the scope of 


this manual, but the following observations may be of value. 
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a. Development versus Operating Budgets 
ning (1.C.) and financing (11T.E.) a. distinc= 


1 
In both the chapters on pian sseeaeine fonds. Development 


funds and 
tion was made between development ie VELOF 
funds are generally one-time investments made when a program 1s initiated 


or substantially expanded. Operating funds are required for the day-to-day 
expenses incurred in an existing program, including funds for procuring 


additional drug supplies. 


Clear distinction between development and operating funds 1S important 
for planning and budgeting. Often special funding 1s available for deve lop- 
ment activities through international assistance agencies and bilateral aid 
programs. A clear presentation of funding needs for project development 


should help in acquiring such aid. 


Distinction between these two major budget categories is also important 
because development investments have a significant impact on future annual 
operating budgets. In contrast to highway construction projects, in which the 
initial investment is large compared with the operating expense, drug supply 
systems generally require large annual expenditures, even after moderate 
initial investments. For example, a system in which the supply "pipeline" is 
stocked with U.S.$2 million in drugs, for an anticipated consumption of $l 
million per year (pipeline of 24 months worth of consumption), may find that 
within a few years the annual operating budget has risen several million 
dollars because of rapidly increasing demand and rising drug prices. 


b. Procurement Cycles and Fiscal Cycles 


Efficient, economical procurement policies are sometimes hampered by 
government fiscal policies. For example, even though there are many drawbacks 
to acquiring drugs through one large annual purchase (see Chapter III.B.), 
this type of procurement is essentially mandated by government policies which 
state that the contractual commitment of funds and the payment of funds must 
occur within the same fiscal year. With lead times usually exceeding six 
months and often exceeding twelve months, this type of policy makes anythin 
but single annual purchasing virtually impossible. ; . 


There are « 
other examples of ways in which government policies concerning 


pe cycles conflict with efficient logistics management. Where such 
aan are Sa officials responsible for drug supply should consider 
o amend the government policies. Such amendments have been success- 


fully pur sued in se eral rie 1 nific t l p V S in supply 
V count Ss and Ss gz 1 i an im 
efficiency and reductions 1n cost have resulted 
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resources. At the same time the people demonstrate their willingness to pa 
for something they value by spending money on drugs obtained in the hexane 
on street corners, or in shops. Village surveys have demonstrated that -- am 
least in some countries -- even the rural poor spend Significant amounts of 
their very limited cash resources on drugs. 


The resolution of this paradox is Inevitably a local and highly political 
task. But, certain compromises appear attractive. For example, charging for 
curative services -- for which people are more willing to pay -- would permit 
the government to allocate resources to the more cost-effective preventive 
services (immunizations, epidemic control) -- for which people are not so 
willing to pay. 


d. Accountability to Donor Agencies 


International assistance agencies, bilateral aid programs, and other 
donors frequently have special requirements regarding the use of their funds. 
Procurement may be directed to certain commodities or certain sources; distri- 
bution may be limited to certain facilities (e.g., non-hospital health ser- 
vices); use may be restricted to certain groups (e.g., pregnant women). 


If the recipient is required to show compliance with such special re- 
quirements, it is much easier to plan accounting procedures in advance 
than it is to attempt to locate the information after the fact. Therefore, 
financial managers should make themselves aware of any special reporting 
requirements and modify the information system accordingly. 


e. Foreign Exchange Limitations 


Most developing countries are still highly dependent upon foreign suppliers 
of drugs and raw materials. In countries where imports are restricted by 
government foreign exchange controls, this dependency places public drug 
supply in jeopardy. It is therefore incumbent upon the procurement staff to 
seek the best buys and most economical payment terms possible. In this 
regard, it may be highly advantageous to spend available dome st ic funds to 
hire well-qualified procurement staff in order to achieve the wisest use of 
more limited foreign exchange funds. 


Local importers may have their own methods (occasionally illicit) for 
"Stretching" foreign exchange allocations. 


£. Over-Requisitioning by Health Facilities 


In some government supply systems, the administrative linkages between 


the financial unit, the procurement unit, the medical eae it tn oe 
facilities are such that individual health facilities i FA ede 
and receive quantities of supplies which exceed their bu a wr hs 
depending on the fiscal arrangements, their ability to ti atl . 
fund. In some settings this excessive use of drug supp fe Stade ll 
effective device for exacting greater allocations from the go age 
agencies; faster consumption of drugs leads to near shortages, fo 


"emergency" allocations are made. 
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when the financial resources are strictly limited, the 


Unfortunately, ome facilities is lack of druge at other 


2 a ert ve 
result of over-requisitioning D' 
facilities or mid-year stockouts at the central medical store. 


programs which operate on a fixed budget need to establish 

drug accounting procedures which will hold individual health ot lS: ae 
responsible for their drug requests. This type of institutional accoun y 
can be achieved in many ways. For example, in some systems each sess 1S given 
a price (usually the C.I.F. price with or without an additional euskal 
cover operating costs) and whenever a requisition 1s filled the poet of : e 
This amount is then subtracted from an “account 

if the funds come from the 


Therefore, 


supplies is calculated. 
which is established for each institution or, 
institution, a bill is sent. 


Regardless of the operational details, effective linkages should exist 
between financing, procurement, and distribution functions. These linkages 
are to ensure that unexpected shortages from uncontrolled requisitioning of 


supplies do not occur. 


g. Cash Flow in Drug Sales Programs 


Factors which contribute to the failure of revolving drug funds were 
summarized previously (see Figure III.E.8. in Chapter III.E.) and need not all 
be repeated here. However, the importance of steady cash flow in drug sales 
programs is worthy of emphasis. 


Low return of funds from health facilities may result from several 
factors. There are often many steps required for the transfer of funds from a 
peripheral facility to the central bank; some health facilities may simply be 
deficient in depositing their collections, leading to losses of revenue which 
are sometimes unrecoverable; and government financial officials, for whom drug 


sales programs may represent an unconventional and confusing innovation, may 
Create unnecessary lags in cash flow. 


Before establishing a drug sales program, such impediments to dependable 
cash flow should be anticipated to the greatest extent possible. Policies and 


procedures to maximize the efficiency of cash flow can then be negotiated in 
advance. 


h. Staff Salary Levels 
ee  EVELS 


Thus, because temptation is greater 


perienced procurement and su 

r Le pply man- 
: the limited available funds. Obviously 
° Keep these individuals in the service of the 


agement staff is needed to "stretch" 
adequate salaries can help t 
government. 
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SUMMARY 


The components or building blocks for supply management are (1) organiza- 
tional structure, (2) information system, (3) personnel, (4) facilities 
equipment and supplies, and (5) financial management. 


The organizational structures found in pharmaceutical supply programs are: 


* Centralized = drug supply is managed by a separate pharmacy or 
logistics unit at the central level; 


e Directorate -- a separate logistics unit coordinates logistics 
activities, while performance of activities remains decentralized: 
> 


e Decentralized -- each government Program and sometimes facility is 
responsible for its own selection, procurement, storage, and use of 
drugs. 


These systems can be compared in terms of (1) the image and prestige they 
afford supply activities, (2) their potential for economies of scale, (3) 
their use of staff and development of staff specialization, (4) communica- 
tion and coordination, and (5) their possible influence on utilization 
patterns. 


A simple, but comprehensive information system is a prerequisite for pro- 
curement and distribution. It should record drug and cash flow, provide 

information for in-service training and for staff evaluation, and produce 
data which can be used for projecting future demand. 


Personnel management involves hiring qualified staff, providing necessary 
training programs, ensuring routine supervision, working to motivate staff, 
and planning for future manpower requirements. 


Facilities, equipment, and supplies are frequently neglected, but vital 
components of drug supply. Attention to these elements can improve 


efficiency of procurement and distribution. 


Financial management for drug supply activities requires consideration of 
the following factors: 


¢ Development versus operating costs; 
e Procurement cycles and fiscal cycles; 


Problems with "free drug" policies; 


e Accountability to donor agencies; 


Implications of cash flow delays. 
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REFERENCES 


Systematic Cost Reduction 


Virtually all of the preceding chapters deal with activities which 
way or another, influence the cost of Supplying pharmaceuticals. Gare fut 
selection, wise procurement, efficient distribution, rational use. and sound 
management should all serve to minimize cost. Nevertheless, there are specific 
cost-saving activities which can contribute to economical drug supply. Many 
aepPebies been discussed, but several techniques have been touched on only 

riefly. 


in one 


This chapter will begin with a general discussion of effectiveness, 
efficiency, and opportunities for cost-saving. Then, several specific strate- 
gies will be discussed in detail. They are intended to Supplement the activi- 
ties of a supply system which is already functioning. None of the ideas can 
be used unless this basic system is already in operation. ms, 


Ps EFFECTIVENESS, EFFICIENCY, AND COST REDUCTION 


The effectiveness of a drug supply system is the degree to which it 
provides required services. One measure of effectiveness is the service 
level, or the percent of time specific drugs are available at specific health 
facilities. The converse of this measure is the stockout rate; the more 
frequent and longer the stockouts, the less effective the supply system. 


Efficiency is the degree to which effectiveness is achieved while simul- 
taneously holding down costs. It should be noted that an ineffective 
drug supply system will never be efficient. Efficient supply systems must be 
both effective and relatively inexpensive. Measures of efficiency are not so 
easy to calculate. One measure frequently used is the ratio of the supply 
system's operating costs to the costs of the drugs flowing through it. A 
major drawback to this measure is its use of procurement costs of drugs; the 
more expensive the procurement price the more efficient the system appears to 
be. A better measure of efficiency may be the total cost of delivering a 
course-of-therapy to the patient, regardless of who pays. This cost can then 
be compared to alternative systems, such as private sector pharmacies, or 


similar drug supply systems in other countries. 


Neither of these efficiency measures, however, has anything to do 
with effectiveness. They ignore the hidden costs that ineffectiveness can ; 
introduce. For example, inadequate resources allocated edb e oat 
visory support can prevent drug supply fete from pipagere ae i. y 
leading to underutilization of health facilities and their staffs, ereby 


"wasting" those resources. 


When attempting to measure efficiency, such hidden costs should be a 

to the direct costs of the drug supply system. Sees ee ae oc 1 
Pr 1 excess of the cost of improving effectiveness a woe 
hidden costs in be called efficient. Stockouts, for 


imi a i annot 
e nate those hidden costs) Cc | 
sabes, = introduce hidden costs, but these are not easy to estimate Th 

, ey 
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4 
include underutilization of other expenditures, as well as the eee eae TEE 
by patients in unsuccessfully seeking treatment at the undersupplie ac y 


and the additional costs of having to seek services elsewhere. 


if an expenditure can be reduced without affecting 
the effectiveness of the supply system, the resulting system will be more 
efficient, since it supplies the same level of service at a reduced oe For 
example, analysis of procurement records may indicate that deliveries o rugs 
are never received more than three months late and, therefore, the 6 month 
safety stock held at the central warehouse can be cut in half. 


Conversely, however, 


The major categories of expenditure for a supply system are discussed 
briefly below, with respect to their potential for cost-saving. 


Procurement -- Drug procurement costs are usually the biggest single item 
in a drug supply system budget. As discussed in earlier chapters, significant 
savings can frequently be made in procurement by procuring a greater proportion 
of generic drugs, by purchasing in bulk quantities, by reducing the number 
of therapeutically equivalent drugs, and by improving procurement procedures 
to encourage competition. 


Inventory Levels -- It may be possible to shorten the supply pipeline by 
reducing safety stocks and working stocks, and/or shortening the procurement 
process. A 10% reduction in the length of the pipeline will permit a 10% 
increase in the monthly delivery capacity of the system with no additional 
capitalization. Or, if additional monthly capacity is not needed, the capital 
locked up in the pipeline can be drawn off in the form of reduced purchases 
during the year the pipeline is shortened. 


Delivery -- Transportation costs are frequently a major cost. More 
effective scheduling and routing may yield significant savings. If delivery 
intervals are lengthened, however, the transport savings may be lost to higher 
inventory holding costs. 


Personnel -- Salaries are frequently the second largest item in the drug 
supply system budget. Civil service positions are usually hard to create and, 
once created, hard to eliminate, at least during any given financial year. 

Day labor and contract positions are less fixed in nature and may, however, 
Present opportunities for savings in the short run. 


Facilities and Equipment -- Infrastructure costs are the most difficult 
to reduce . Once warehouses have been built and transportation, packaging, and 
cold chain equipment purchased, the supply system manager has little chgkes 
but to operate those facilities. Thus, development expenditures and their 
implications for operating costs deserve emphasis (see Chapter III.E.) 

For example, on one Caribbean island, the fuel cost for kerosine refrigematene 
has been estimated at U.S $0.60 per day while the corresponding cost for gas 
refrigerators is only $0.25 per day. At these rates each gas Fert igckd ee 
costs $127 less per year to operate. In addition, the gas refrigerat 

easier and less expensive to maintain. Faced with this [aaeihar ice che ng 
ea ie sheuseeebaE se coke donors to provide only gas-fueled refegiees 

; ou proba consider turni ; 
ators, even if it means buy its om gid Fane ac tae — i 
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In many drug supply systems th - 
all that is Biesary co tei ievc vignteneee panne aaeticie ee ike 
where new drug Supply systems are being installed or where old ones are 
undergoing major alterations, there is likely to be insufficient data on which 
to base an in-depth economic analysis of alternatives. These Systems should 
be designed with larger than normal safety stocks and perhaps extra transport 
Capacity, which can later be cut back, if experience indicates surplus stocks 


But whenever possible analysis of Operating systems can and should be 
based on hard evidence. Purchase records should accurately reveal the average 
length of time between issue of letters of credit and shipment of drugs, as 
well as the amount of time the drugs spend in transit. The information system 
should yield accurate estimates of the inventories held at different levels in 
the supply system, and the length and frequency of stockouts at both warehouses 
and health service facilities. These same sources can also provide the infor- 
mation needed to estimate expected variances in both supply and demand so that 
the safety stocks necessary to assure a given level of effectiveness can be 
calculated rather than guessed. 


2. USING THE VEN SYSTEM TO SET PRIORITIES 


One way to maximize the efficiency of the health system when funds are 
limited is to set procurement and stock-keeping priorities according to the 
potential health impact of individual drugs. A method of doing this is the 
VEN system, in which all of the drugs on the supply list are placed into the 


following three categories: 


V -- VITAL drugs which are potentially life-saving, which have significant 

et withdrawal side-effects such that regular supply is mandat ory (for 
example, in high dose propranolol or steroid therapy) , or which are 
included in basic health service drug lists (especially vaccines) ; 


E -- ESENTIAL drugs which are effective against less severe, but neverthe- 
a less significant forms of illness; 


1f-limited 
N -- NON-ESSENTIAL or normal usage drugs for minor or se 
id illnesses, drugs which are of questionable efficacy, and drugs which 


have a high cost for a marginal therapeutic advantage. 


ideli tablishing VEN 
oy des some sample guidelines for esta 
SER ight of implications of using such a system, 


; ; re + ; 
categories. In light of the health ca done by a committee of eminent 


bably best : 
development of the categories 1s pro be ‘ 
sical pallies. The classification should be decided primarily on the 


; , ; 
basis of the health impact of individual drugs. Unit eter popularity o 
medications should have little, if any, influence on the proc . 


in Sri Lanka, where it was first applied to 


19) t = r bd 


given in Figure VI.B.2. 


The VEN system was developed 


Figure V1.B.1. 


Sample Guidelines for VEN Categories 


Sa eee ee 


Characteristic of 
Individual Drugs 


Occurrence of Target Condition(s) 
Persons Affected (% of 
population) 


Persons Diagnosed (cases/ 
100,000 population/year) 


Persons Treated (frequency 
target condition seen by 
health workers) 


Severity of Target Condition(s) 
Life Threatening (likely to 
cause death if untreated) 


Chronic (likely to cause 
recurrence, relapse, continued 
disease if untreated) 


Disabling (likely to cause 
permanent disability if 
untreated) 


Restricting (likely to cause 
loss of working and house- 
keeping time) 


Therapeutic Effects 
Drug Action 


Therapeutic Efficacy 


Cost* 
Average Cost of a Single 
Course-of-Therapy (acute 
therapy) 


Average Yearly Cost 
of Therapy (chronic 
therapy) 


Vital(v) 


>52 

200 
Moderate 
to High 
Possibly 


Possibly 


Possibly 


Frequently 


Prevention of 
Disease, Cure 
of Disease, 

Prevention of 
Complications 


Proven Effec- 
tive or Prob- 
ably Effective 


Low 


Low 


Essential(E) 


1-52 
5C-100 


Low 


Infrequently 


Infrequently 


Infrequently 


Occasionally 


Cure of Disease, 
Prevention or 
Treatment of 
Complications 


Probably 


Effective 


Moderate 


Moderate 


Non-Essential(N) 


<1% 
50 


Very Low 


Rarely 


Rarely 


Rarely 


Infrequently 


Cure of Self- 
Limited Disease, 
Palliative 
Treatment of 
Minor Symptoms, 
Complications 


Possibly 
Effective, 
Unknown, or 
Proven 
Ineffective 


High 


High 


—— a ee 


*Cost considerations may be omitted in assigning VEN categories 
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Oe oe 


Figure V1.B.2. 


Examples of Drugs Classified by the VEN System, Sri Lanka 


ry Essential - Class 'V' Drugs Essential - Class 'E' Drugs Non-Essential - Class 'N' Drugs 


Tetracycline Hydrochloride Caps. 250 mg. Ampicillin Tabs. 125 mg. Cliquinol Tabs 250 mg 


Aspirin Tabs. 300 mg. Kaolin Compound Poultice (8 oz.) Vasaka Compound Syrup 


Ampicillin Caps. 250 meg. 


Prednisolone Tabs. 5 mg. 


Paracetamol Tabs. 500mg. 100's 


Vitamins, A & D soft caps or Tabs. 


Potassium Citrate 


Licorice Liquid Extract 


Calcium Lactate 
Aspirin Ethopheptazine Tabs. 


Mepyromine Malease Cream 2% 


Mebendazole Tabs. 100 Ibuprofen Tabs. 200 mg. Oxyfedrine Tabs. 8 mg 


Phenoxymethyl Penicillin Tabs. 125 mg. Indomethacin Caps. 25 mg. Magnesium Trisilicate 


Chloroquine Phosphate Tabs. 250 mg. Campherated Opium Tincture 21 Methyl Nicotinate Compound Cream 


Sodium Salicylate (1 1b.) Carotonia Seed Powder (Aroben) 


Asorbic Acid Tabs. 100 mg. 
Oe ee eee eee 


a. Guiding Purchases with the VEN System 


Regardless of funding sources, public supply programs frequently find 
that their calculated requirements exceed available resources. Even where 
funds are theoretically available, foreign exchange controls may limit drug 
imports. Under these constraints, drug requests need to be revised, but the 
process for doing so is frequently haphazard. Purchase quantities may be 
reduced in proportion to the quantity requested, rather than in proportion to 
the drug's health impact. Drugs which are unfamiliar to the person making the 
adjustment may be omitted, despite their medical importance. And orders for 
full quantities of items routinely obtained from a certain supplier may be 
maintained, if that supplier has inside contacts with the procurement office. 


The VEN system hélps to minimize these and other distortions in the drug 
procurement process, and thus maximize the health impact of available funds, 
by establishing procurement priorities in advance. Under this system, drugs 
are assigned VEN categories when they are placed on the drug list or national 
formulary (see Chapter II.A.). Then, when funding is low or demand is high, 


the steps below can be followed: 
(1) Explore all possibilities for supplemental funding; 


(2) Critically review and, where reasonable, adjust drug requirements 
for all categories; 


ety stocks to fill demand (provided this 


ssible use saf 
aba d these stocks can be replaced); 


is a temporary situation an 


ocurement of "V" items only, then “— 
t priorities among these items, if 
if unallocated funds remain, arrange 


(4) Begin by arranging for pr 
items (setting on-the-spo 
necessary), and finally, 
for procurement of "N" items. 
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stments in drug purchases to be made quickly 


enste( Soe” n decided by experienced medical 


have bee 
and easily. Once the VEN categorles - 
personnel, the adjustments can be made by non-medical procurement staff, thu 


i - isions. 
reducing the involvement of medical staff in day-to day Pr OF ere deci 
When correctly applied, the VEN system should result in the most favora 
health impact possible with available funds. 

Under less extreme circumstances, a system of priorities 1s valuable in 
setting policies for safety stocks. 


b. Setting Safety Stock Levels with the VEN System 


The discussion of holding costs in Chapter IV.B. made it clear that 
inventory is expensive. An average inventory of U.S.$1,000,000 will cost from 
$200,000 to as much as $500,000 per year simply to maintain! In light of this 
expense, it is not reasonable to expect that large safety stocks can be kept 
for all items. 


Since the likelihood of a stockout is directly related to the amount of 
safety stock kept in inventory, it 1s paramount that sufficient stocks be kept 
for life-saving and other critical drugs. 


In Sri Lanka, for example, a safety stock of three months' usage is 
provided for class "V" items, and only one month's usage for class "E" items. 
To establish similar gradations in an already existing system, a program may 
gradually allow safety stocks of non-essential drugs to dwindle to low levels, 
through consumption, and with these savings build up the safety stocks of 
vital drugs. Thus, the likelihood of shortages of vital drugs can be reduced 
to almost zero. 


es Other Applications of the VEN System 


Once drugs have been classified according to their potential health impact, 
the classification system can be used for other supply and management purposes. 
In drug sales programs, for example, the pricing structure can be based to 
some extent on VEN categories. Drugs judged to be of vital significance, 
inc Luding vaccines and anti-tuberculosis medications, could be distributed at 
cost or even without charge. Popular non-essential drugs, such as Syrups for 
the common cold and vitamins for people without deficiencies, would be priced 


i above cost. This strategy is considered in detail in Chapter 


Another use of the VEN system is in assigning staff to order-monitorin 
and stock record activities. Orders for class "Vy" drugs should be noulte tae 
particularly closely, since stockouts of these drugs could be devastatin d 
require costly emergency shipments. It is also important that the ataces ie 
records for class "'V" and "E" drugs be maintained accurately and up-to-date 


If inventory control clerks vary i ; 
7 : y 1n competence, it man rove 
assign the more reliable clerks to the "y" and Ro Bear advantageous to 
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2. ABC VALUE ANALYSIS 


It is a well-known observati in i ; 
value of annual consumption is Se cnted ee een ae 88: of the 
of items. It is useful to carry this observation further ed ane re 
1tems in an inventory into three classes according to the Pe of thei e 
annual usage (unit cost multiplied by the number of units consumed aia 
Class A items have the highest annual usage, with 10 to 20 percent oe i: 
usually accounting for 70 to 80 percent of the funds spent Conversel : or 
C items account for 60 to 80 percent of the items and only 5 to 25 om : a“ 
the value of annual consumption. The cutoff points between class a 3. eeite 

. F ’ 

Dsus? with the types of items under consideration and 


Identification of the relatively small number of items which account 
for the majority of the funds spent in a supply System has implications for 
procurement, inventory control, staff utilization, and other supply activities 


a. Performing an ABC Value Analysis 


To classify items, the annual dollar usage of each item is calculated by 
multiplying its umit cost by the number of units consumed each year. The 
items are then arranged in descending order by the annual dollar usage. The 
cumulative dollar usage for these items is plotted against the cumulative 
percent of items. The process is described step by step in Figure VI.B.3. 


The example in Figure VI.B.3. is based on a product range of only 20 
items and the ABC curve which results is not typical. Figure VI.B.4. provides 
the summary information and curve for a more typical ABC analysis performed 
using estimated consumption data for two large public health programs, one in 


South America and one in Asia. 

ABC analysis is possible with any size inventory. It is easily done, 
even by hand, up to several hundred items, but with larger inventories, 
computer facilities greatly expedite the process. Computer programs for ABC 


analysis are readily available. 


It is useful to repeat the ABC analysis at least every two years to © 
reflect significant changes in either consumption patterns or relative unit 


prices of drug items. 


Selecting cutoff points between the A, B, and C items may be a source 
of confusion. There are no specific rules or formulas to follow, but the 
propriate. In practice, the 


cutoffs should be made wherever they seem most ap : 
division among the groups will depend in part on how results of the analysis 
are being used. This is the subject of the following sections. 


b. Using ABC Analysis to Guide Procurement Patterns 


i i trol parameters, in terms of the 
st important inventory con . of t 
aT stan ; is the order quantity. As indicated 


cost and workload involved in procurement, 


Figure V1.B.3. 


How to Perform an 


Classification of the items in a dr 
cost of each item (the most recent 
consumption of each item. To carry 
order: 


(1) Multiply the latest unit 
price by the current annual con- 
sumption forecast for that drug 

to obtain the annual usage figure 
in dollars. If a recent price is 
not available, it may be necessary 
to use the last C.1.F. price with 
a suitable correction to reflect 
expected changes in price. 


(2) Enter these values of annual 
usage for each drug in column two 
of the table, arranging the drugs 
in descending order of dollar 
value. 


(3) Obtain the cumulative dollar 
figures for this set of annual 
requirements and list them in 
column 3. 


(4) These cumulative usage fig- 
ures should then be expressed as 

a percentage of the total value of 
annual requirements of all drugs. 
These percentages are listed in 
column 4 and serve as the vertical 
axis of the ABC Curve given below. 


(5) The cumulative percentage of 
the total number of drugs in the 
list should be calculated in the 
same order. These values are 
listed in column 5 and serve as 
the horizonal axis of the ABC 
Curve. 


(6) Plot horizontal (column 5) and 
Curve as given below. 


(7) Finally, pick suitable boundar 
curve obtained. 
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ABC Value Analysis 


ABC categories requires that one know the unit 
ther standard cost is appropriate) and the annual 
the following steps should be performed in 


ug @#nventory into 
C.1.F. cost or ano 
out the classification, 


NAME u.S.$ VALUE CUMULATIVE CUMULATIVE CUMULATIVE 
OF OF ANNUAL U.S.$ VALUE U.S.$ VALUE NUMBER OF DRUGS 
DRUG USAGE OF ANNUAL USAGE AS % OF TOTAL AS % OF TOTAL 
(1) (2) (3) (4) (5) 
A 56,522 56,522 12 5 
B 53,873 110,395 24 10 
Cc 43,305 153,700 34 15 
D 36,975 190,675 42 20 
3 ee 35 ,037 225,712 50 25 
34,266.) S208, 038 eee ee eee 
Se 83,50) ONO OOD ee = 
(Ei eee) Pe | ee 
I 20 ,065 326,684 73 45 
(OY ee A ee et / ae ee 
K 18,612 BVA ee ee |) 
L 17,177 81,231 5 ss Co 2S 
M 15,716 396,947 88 65 


406,172 
414,970 


Zz 


9)5,.225 
8,798 


io) 


P 8,297 423,267 94 80 

Q 7,204 430,471 96 85 

R 6,475 436,946 97 90 

Ss 6,071 443,017 99 95 

ie 4,415 447 ,432 100 100 

CLASS RANGE OF ANNUAL % OF TOTAL % OF TOTAL 

CONSUMPTION REQUIREMENTS RANGE OF DRUGS 

A Above U.S.$36,975 42 20 

B Above $18,758 35 30 

but below $36,975 

C Below $18,758 23 50 


vertical (column 4) coordinates for each drug to obtain the ABC 


ies for A, B, and C class drugs depending on the shape of the 


ABC CURVE 


30% 50% 


Percentage of the Total Range of Drug Items 


gure VI.B.4. 


ypical ABC Analysis for Two Drug Supply Programs 
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Country II 


7 SS T 
10 20 3 40 50 60 70 80 90 “400 


Cumulative Value of Annual Usage (percent of total value) 


Percentage of Total Range of Drug Items Ni = 344, Nz = 220 


ABC INVENTORY ANALYSIS OF DRUG LISTS, COUNTRY I AND COUNTRY II 


—————— 


COUNTRY I COUNTRY II 
UG LIST CHARACTERISTIC ABC Category: ABC Category: 
B TOTAL A 8 PS TOTAL 
mber of Items 25 34 285 344 34 35 151 220 
Tad Wg 82.8 100.0 De> 15.9 68.6 100.0 


recent of All Items 


$6,401,593 $1,415,641 $1,401,088 $9,218,322 


lue of Annual $11,151,270 $2,197,600 $1,438,274 $14,787,144 


‘sumption (US $) 


‘cent of Total Annual 75.4 14.9 9.7 100.0 69.4 15.4 15.2 100.0 
Ct Ee 
ber of Units of Stock 275,844,000 97,990,000 148,678,725 522, 5125725 1103,858,000 70,511,250 89,063,088 263,432,330 


33,054,647 2,014,607 589,622 1,197,420 


11,033,760 2,882,058 521,680 1,518,932 


in Number of Units per 
m 


502 VI. MANAGEMENT 


in Chapter IV.B., the order quantity influences supply activities in at least 


four ways: 
s a major determinant of the average level of 


Higher order quantities 
tock holding costs. 


(1) The order quantity i 
stock held over a given period of time. 
raise average inventory levels, thus increasing § 


(2) The size of the order quantity also determines the frequency of 
reordering, which in turn affects the workloads of the procurement , 
import, and medical store staff. The amount of work involved in 
processing an order by any one of these departments 1S usually 
independent of the size of the order. Thus, when order quantities 
are small, orders are more frequent, and the workloads of all these 


units increase. 


(3) The frequency of ordering also determines how often the on-hand 
stocks reach low levels before the arrival of new shipments. When 
the frequency of ordering is increased the probability of being 
out of stock also increases, unless safety stocks are increased 
as well. 


(4) Larger order quantities tend to result in more favorable bulk prices. 
However, after a certain point, the effect of increasing order sizes 
may be small. 


In establishing order quantities the objective should be to minimize 
the number of orders per year, obtain favorable bulk rates wherever possible, 
and at the same time minimize the average value of the inventory. These 
seemingly contradictory objectives can be simultaneously realized, in part, 
through an ABC value analysis. 


Because of the high annual usage of class A items, it is advantageous 
to reduce their inventory by purchasing smaller quantities more frequently. 
At the same time, the values of class A items are such that bulk discounts can 
still be anticipated; and the number of class A items is usually small enough 
that more frequent ordering has a limited impact on the workload of the 
procurement section. Changing the order quantity from 12 months' to 6 months’ 


usage reduces the inventory by almost one-half, but -- for these relatively few 
items -- does not greatly increase the workload of the purchasing and import 
staff. 


| For example, using the information for Country I in Figure VI.B.4., it 
1s estimated that the average inventory for the country could be reduced by 20 
percent, and the number of orders increased by only 10 percent, simply by 


purchasing class A items twice a year, rather than purchasing all items once a 
year. 


Various combinations of 4, 6, and 12 month order interva 
ing order quantities) can be imagined (Figure VI.B.5.). 
by setting order quantities according to ABC categories 
can be reduced by 20 to 50 percent over single annual Btu 
a relatively small impact on the workload of the procurem 
cases, with a small impact on bulk price advantages. 


ls (and correspond- 
The main point is that 
average inventories 
chasing schemes, with 
ent staff and, in many 
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Figure VI.B.5. 


Hypothetical Procurement Patterns Based on ABC Analysis 


Order (Deliver 
y) Total Number of Individual Orders 


Procurement ABC Quantity i 
y in Months Crd ; : . d 
Pattern el Billy pl or Pre. (Deliversag Deliveries) Per Year 
ntry ountry 
Pattern A a 
A 12 1 334 220 
B 12 1 
Cc 12 1 
Pattern B 
A 6 2 369 254 
B 12 1 
Cc 12 1 
Pattern C 
A 6 2 403 289 
B 6 2 
C 12 1 
Pattern D 
i . ; 668 440 
B 6 2 
C 6 2 
Pattern E 
428 
A 4 3 ip 
B 6 2 
C 12 1 
Pattern F 1032 660 
A 4 3) 
B 4 3 
( 4 3 


It is important to recognize that order quantities cannot be based 
entirely on financial considerations. Other important factors to consider are 
shelf-life, the likelihood that the demand for a drug will change significantly, 
the availability of storage space, and the capacity of the different functional 
units to handle various workloads. ABC analysis provides a piece -- albeit a 
rather important piece -- of the information needed for management to set 


optimal order quantities. 


Cc. ABC Analysis and Delivery Schedules 


For large drug consignments, buyers frequently have the option of obtaining 
divided deliveries at little or no additional cost. This option may be part 
of the original contract conditions set by the buyer when tenders are announced. 
Where divided deliveries are possible, the pattern for these deliveries can be 
established using ABC categories in exactly the same manner that they are used 


for determining order quantities. 


For example, if drug contracts are negotiated annually, class eee ae 
could be shipped to the government two or three times a year. The e pap 
this would be to reduce inventories of class A items by one-half ge ste 
Again, a more elaborate pattern of divided deliveries, similar i the A 

: - — : suc 

i i be imagined. The savings trom 
ment patterns in Figure VI.B.5., can ) 
an apereaae can be considerable, provided late deliveries do not increase 


frequency. 


in 
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d. Using ABC Analysis to Seek Lower Prices 


Since class A items are few in number, it is possible to devote oe 
attention to locating the least expensive suppliers of them; and the value o 
the A items is such that a small price break by one supplier can have a 
noticeable impact on total drug expenditures. If drug quality becomes an 
issue in attempts to reduce expenditures, 1t may be worth the expense of 
having suspect drugs analyzed. Routine analysis for all drugs may prove too 
costly, but for category A items and many category B items such analysis may 
prove useful in convincing health officials that a less expensive product 1s 


acceptable. The cost of the drug analysis, then, would be more than offset by 


the savings in the purchase price. 


Category A and B items can also be reviewed to determine whether less 
expensive alternative drugs or dosage forms are available. 


e. Assignment of Staff 


One of the biggest problems in many supply programs is the lack of 
trained and qualified staff to operate the system. In such instances, it may 
be useful to assign work such as managing the inventory records, initiating 
orders, monitoring order status, and even port-clearing of class A drugs to the 
more experienced staff. Since this small range of products represents a very 
large proportion of the total value, careful staff assignments would certainly 
help to avoid costly errors and maintain proper control. 


f . Stock-Taking 


One of the routine functions performed by stores' personnel is that 
of stock-taking, in which a physical count of drugs is taken and checked 
against the balance on bin cards and in inventory control records. This 
process can be rather time consuming where there is a very large range of 
different drugs maintained in stock. When time is limited, checking of class 
A drugs more frequently and carefully provides an easy and effective method of 


ca a very large percentage of the total dollar value of the stock on 
and. 


4. LEAD TIME ANALYSTS 


Because a large Proportion of d 
imported, the lead times are long, 
times for drugs imported by the Sta 


rugs required by developing countries are 
and also highly variable. A sample of lead 
te Pharmaceuticals Corporation of Sri 


VI.B. Cost Reduction 505 


Lanka is illustrated in Country Study VI.B.1. 


: : which sh a> ee 
that is observed in practice. ' snows the variability 


Country Study VI.B.1. also illustrates one of the common pitfall 
public supply programs and one of the causes for frequent en ai : if 
procurement department, in this case, was basing its oroiaiitene ee 
lead time of 180 days (6 months), while the average lead time, in actualit 

was over nine months, and for 3 of the 22 Suppliers studied the lead ne 
twelve months Or more. Such gross underestimates of lead ae should be std d 
by Systematic use of supplier files, which record the delivery performance of : 
7 supplier (see Chapter III.C.), and other elements in the information 
system. 


On an expected 


In determining expected lead times by analyzing past data, it is necessary 
to first find out what purchasing method was used in each case. Average lead 
time values will usually change considerably with different purchasing methods. 
For example, the lead times for drugs purchased on open tender are considerably 
longer than those for drugs purchased directly. 


5- REDUCING WASTE FROM EXPIRED PRODUCTS 
en EO 


Because of the length of the supply pipeline and the storage and 
transportation conditions frequently encountered along this pipeline, the 
potential for spoilage and expiration of pharmaceuticals is substantial. 
Efforts to reduce waste in these areas should begin at drug selection and 
‘continue through end-use dispensing at a health facility or by a village 
health worker. 


It was noted earlier, in Chapter III.D., that pharmaceuticals are 
dynamic products with limited shelf-lives, as determined by their formulation, 
packaging, shipping conditions, and storage conditions, among other factors 
(see Figure III.D.1.). It is not uncommon for drugs to reach the end of their 
shelf-life -- or their expiration date -- before they are used, for a variety 
of reasons. Policies with regard to the use of expired products vary from 
program to program and pharmacist to pharmacist. Some of the technical 
aspects of this problem are presented in Chapter III.D. 
the supply system should be to avoid accumulating stock with short shel f-lives 
and to handle short-dated products as efficiently as possible to avoid their 
expiring before being used. The remainder of this section focuses on these 


objectives. 


But the objective of 


a. Avoiding Short Shelf-Life Stock 


ractices and supply management techniques have been used to 


Numerous p oducts in the drug inventory. The 


avoid the accumulation of short-dated pr 


most easily applied practices are described briefly below. 


i by the drug category 
g -- Shelf-lives are determined more by the 
) Prag ee a for example) than by the specific drug product 


vaccine versus tablet, for 
conieeiiin versus ampicillin, for example). Nevertheless, among 


Country Study VI.B.1. 


Lead Time Analysis in a National Pharmaceutical Corporation 


C) of Sri Lanka the lead times for importing 


: icals Corporation (SP 
a oF the See ne : the SPC assumed a much lower value for the 


q i i . Ho ever 
drugs were observed to be ulte long and variable weve ’ ’ 
I : pe : & c sions regarding when to order. The result was 


. * . . ° e S Cc 
f ent stockouts, including stockouts of critical life-saving drugs. To overcome this Pane tf P 
ee had to err ciebt drugs and resort to panic buying, which proved to be very costly. ence, $e 
capt’ of lead times was carried out to identify the main causes of delay, and to see what correc 
a 


action would need to be taken to improve performance. 


At the inceptio 


iding the total lead time period for an order into six components. On 
o identify particular areas which were subjected to long 
the values indicated on the figure are the times taken in days 


The analysis was carried out by div 
studying these components it was possible t 
delays. In the example illustrated below, 

for each component of the lead time to be completed. 


N.O. - Need to Order Se - Shipped 
Q.C. - Quotations Called W.C. - Wharf Clearance 
T.A. - Tender Approved GRN - Goods Received Note issued 
L.C. - Letter of Credit Established by stores 
Bee ae ee 
NUMBER OF DAYS: 
hee Nn 
30 28 70 75 102 54 
N.O. Q.C. JUATNS LC. S. W.C. GRN 
Expected lead time = 180 days XXX -- Indicates portion of lead time entirely 
Actual lead time = 359 days within the control of the SPC 


It was clear from this analysis that as much as 50% of the total lead time period was within the control 
of the organization. Hence, departments such as wharf, purchasing, and inventory control were completely 
reorganized to improve efficiency, and new systems and procedures were introduced wherever necessary to 
improve pianning and control. 


As a result of these changes, the lead times (on an average) were reduced by as much as two months or 
more, and the lead time variability was also substantially reduced. Hence, it became possible to operate 
the inventory control system on the basis of the nine month expected lead time period. Benefits to the 
State Pharmaceuticals Corporation as a result included: 


1. Fewer stockouts, less panic buying, and less airfreight for essential drugs. 
2. Substantial reduction in buffer stocks. 


£20 SAMPLE OF LEAD TIMES FOR IMPORTS 
400 : 
380 
360 
340 ° 
320 4 
300 ' 
bs 


oo 


n 

tal 

a 

i=) 

- 3 

: a if wonn--- Average of Observed Lead Times 
F é (N=22) 

~ 260 ° 

s ° 

4 240 


etbnewewewi cee Expected Lead Time 


= Observed Lead Time 
for One Supplier on One Bi 
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nee i drugs there is sometimes Variation in shelf-lives and thi 
Should be considered when making initial drug selections : 


(2) order Quantities -- In some systems, order quantities are determined 
Fom tmventory records by stock control clerks who have little pharma 
ceutical training. These quantities Should be reviewed by a pharmacist 


short shelf-lives. 


(3) Contract Terms and Inspection of Shipments -- In some programs drug 
supply contracts specify that, with a few exceptions, drugs should 
arrive in the country with at least a two year shelf-life (see Chapter 
III.B.). Such contracts place an obligation on the Supplier; but, to 
be effective, they must be enforced. On receipt of drugs at the sare 
or in the medical warehouse, inspectors should check expiration dates. 
Demand for drugs does not usually permit the return of an entire 
shipment, but suppliers who send short-dated products can be avoided 
in the future. Any losses from expired products can be deducted from 
the supplier's security deposit (if there is one); or part of the 
shipment can be returned for credit. 


(4) Stock Rotation -- Anyone handling drug supplies, from chief storekeeper 
to village health worker, should be indoctrinated in the principle of 
"first in/first out" stock management. The earliest stock received 
should be issued first and the most recent stock should be put at the 
back of the shelf to be issued only after earlier stock has been used. 
Drug stocks tend to get dusty after several weeks of storage but this 
problem should be solved by dusting -- not by leaving the dusty stock 
at the back of the shelf and using only the new stock. 


Supervisory visits to storage facilities should always include a 
review of stock rotation practices and a look at the "dust line” on 


the supply shelves. 


(5) Monitoring Shelf-Lives with Stock Records -- Stock record cards can be 
used to monitor shelf-life, either by including a special column for 
shelf-life on the card or by using a separate card for each shipment 
with a different shelf-life. The inventory control clerks or storekeeper 
responsible for reviewing the stock control cards to determine order 


quantities can then check to determine whether stocks are approaching 


their expiration dates. If so, one of the procedures described in the 


next section can be followed. 


Bin Cards -- In place of, or in addition to, stock records, bin ; 
cards can be used to monitor expiration dates. Bin cards mes ~ ucts 
with short expiration dates should be pink or red, rather : = oar 
white. This alerts storekeepers, dispensers, or pharmacists to 


these products regularly to assure that the stock is being rotated 
: onsumption more carefully. 


(6) 


properly and to monitor their c 


that the 
ili -- t of the above procedures require | rae 
bf? Etec Dit rgence weer tock monitoring activities. 


staff members involved be conscientious in Ss 
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impressing supply staff with the 
expiration are vital. At least one 
country has instituted fines for dispensers who acer pe tee 
their supervisors that drugs are nearing their expLES 1on a 

this approach cannot be advocated as a sure solution to Sbypeebe 
stock expiration, it does underline the importance attache fe) g 


such losses. 


Supervising these activities and 
importance of preventing product 


b Handling Short Shelf-Life Drugs 
. Handling Short Shelf-Lite Drugs 


When the above techniques have failed to keep drugs from approaching their 
expiration dates, several actions are possible. 


(1) Notification of Impending Expiration -- Storekeepers and other 
individuals responsible for drug stocks at each supply point should 
maincain a list of drugs nearing their expiration dates (e.g., within 
three to six months of expiration) and should notify the supply source 
at the next level up (district hospital, regional store, or central 
store) if it does not appear that the stock will be consumed before 
expiration. 


Impending expiration of products should be apparent from consumption 
data, as the following example illustrates: 


e There are 1000 units on hand of a drug with a six month shelf- 
life. 


e The estimated average monthly consumption for this drug is 100 units. 


e Therefore, the present on-hand stock would last for approximately 
10 months. 


e Consequently, the expected number of units that would get outdated 
is approximately 400 units. 


These 400 units, then, should be redistributed to other facilities. 


(2) Redistribution -- In addition to having a system for notification 
of impend ing expirations, the supply System needs a system for 
redistributing short-dated products. A common fear of health workers 
at peripheral facilities is that if they return short-dated stock, 
they will receive no replacement stock. This problem has been allevi- 
ated in one South American program where hospital pharmacists in each 
health area gather periodically to compare lists of overstocked 
understocked, and short-dated Products. Sometimes they will actually 


carry the stock to the meetings. Similar Systems exist in at least 
one Southeast Asian country and elsewhere, 


Redistribution of short-dated products to facilities experiencing a 


greater demand for specific products can be structured using a form 
something like a drug supply requisition. 
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sent to the supplier for analysis. 
data regarding the drug's deteriorat 
made of whether the drug can stil! be used and if so, for how 1 

Since experienced manufacturers often formulate ete druns an 
margin of safety, drugs which have been stored Properly will frequent] 
prove to retain their potency longer than originally indicated on the : 
label. Obviously, this strategy requires good supplier relations. 


(4) Exchange of Drugs -- Some suppliers will allow for an exchange of 
drugs which are approaching their expiration dates for drugs with 
longer shelf-lives, provided there is enough shelf-life remaining for 
the supplier to sell the drug in a rapidly moving market. This 
practice is most feasible where there are reliable local agents and a 
well-established local commercial market for the drugs. 


6. PIPELINE ANALYSIS 


The concept of the supply pipeline was introduced in Chapter II.B. 
and considered again from a financial viewpoint in Chapter III.E. A drug 
distribution system resembles a pipeline with several storage tanks along its 
length. The cost of delivering drug supplies through the pipeline is determined 
largely by the number of storage points in the system's hierarchy, the delivery 
interval between each of the levels in the system, the range of drugs supplied 
at each level, and the volume of drugs stored at each point. 


In addition to the cost of the drugs which are ultimately dispensed 
(see sample calculation in Country Study III.E.5.), the structure of the supply 
network will influence other costs arising from: 


¢ transportation from one level to facilities at lower levels, 
® supply handling, 

¢ administration and record-keeping, 

e storage and security, and 


e safety stock. 


or years attempted to find simple ways of 
determining the optimal arrangement for a distribution network. Unfortunately, 


no easy solution exists. The examples given in Figure IV.D.2. in esrb > ch 
IV.D. illustrate the impact which changes in the distribution network ca 


on average drug inventories. 


Logistics experts have f 


: : ist, a systematic approach to 
le optimum may not ex1St,— mg : 
eae ee sas to the most effective, efficient system possible 


: , fs may 1 : de 
sets cieepcraints. This approach 1s similar to the planning oad 
tcises in chapter 1.C Any distribution system developed must fit into 
described in -C. 
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isti i ows: 
the overall pharmaceutical logistics plan. The basic steps are as foll 


nt and potential personnel, storage, and transportation 

d drug requirements at all clinical facilities 
Based on this consideration, diagram all (or at 
of storage points and clinical 

) in a distribution network. 


(1) Consider curre 
resources and anticipate 


served by the program. 
least three) possible arrangements 


facilities (similar to Figure IV.D.2. 


(2) Outline several feasible delivery schedules for each of the potential 
distribution networks identified in the previous step. Add to this 
estimates of the safety stock and working inventory required for each 


of the delivery schedules. 


(3) Estimate the development and startup costs for each of the systems 


outlined. The form in Figure I.C.7. in Chapter I.C. might be used for 


these estimates. 


(4) Choose the system with the lowest estimated cost as the opt imum 
toward which program development should be aimed. 


In estimating drug supplies for each level of the system, it may be 
useful to apply the level-of-use categories described in Chapter II.A. These 
categories would indicate which types of drugs would be found at each level 
and are therefore useful in estimating stock levels. 


Once a distribution network has been established. it may be difficult 
to redesign the system. Nevertheless, it may prove rewarding to review it 
periodically (every two or three years, for example). The network should be 
diagrammed, with stock points and distribution points included. and inventory 
levels and delivery schedules estimated. Based on this diagram, alternative 
distribution patterns can be considered and their costs estimated. Incremental 
improvements in the form of reduced safety stocks, more reliable supply, and 
more efficient delivery schedules may result. 


SUMMARY. 


Cost reduc ing strategies are aimed at increasing the effectiveness and 
efficiency of drug supply. 


Effectiveness is the degree to which the System provides the required 
services. The stockout rate is, in many ways, the converse of effective- 
ness. Efficiency is the extent to which effectiveness is reached while 


minimizing costs. Several management techniques are available to help 
improve effectiveness and efficiency. 


Te ee eeten 1S a system of categorizing drugs by their health impact. 
a e ae ul in setting purchasing priorities, in determining safety 
stock levels, and in directing staff activities. Categories are: 


Vv -- VITAL drugs which are potentially life-saving 
ficant withdrawal Side-effects such 


tory, or which are included in basic 


which have signi- 
that regular Supply is manda- 
drug lists (e.g., vaccines); 
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| 


-- ESSENTIAL drugs which are effective against less severe. } t 
nevertheless significant forms of illness; zeke 


N -- NON-ESSENTIAL or normal usage drugs for minor or self-limited il]- 
nesses, drugs which are of questionable efficacy, and drugs which 
have a high cost for a marginal therapeutic advantage. 


ABC Value Analysis divides drugs by their annual usage (unit cost ti 
annual consumption) into Class A items (the 10 to 20 % of the items whi h 
account for 70 to 80 % of the funds Spent), Class B items (with intern 
ate usage rates), and Class C items (the vast majority of items which see 
count for less than 25 % of the funds spent). ABC analysis can be used to: 


e Reduce inventory levels and costs by arranging for more frequent 
purchase or delivery of smaller quantities of Class A items. 


¢ Seek major cost reductions by concentrating on finding lower 
prices on Class A items, where savings will be more noticeable. 


e Assign Import and Inventory Control staff, to assure that large 
orders of Class A items are expeditiously handled. 


Lead time analysis is a systematic approach to understanding the components 
of procurement lead times and determining the points at which the lead time 
can be reduced. 


Reducing waste due to expired products can be accomplished with careful 
attention to drug selection, order quantities, contract terms and inspec- 
tion of shipments, stock rotation, monitoring of shelf-lives, notification 
procedures for impending expirations, redistribution mechanisms for short- 
dated products, and exchange arrangements with suppliers. 


Pipeline analysis can help to identify the location of stock in the distri- 
bution network and serves as the basis for devising more efficient stock- 


keeping policies. 
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Chapter VI.C. 
Security System 


|. OVERVIEW 


A. Prol B. Dimensions : 
of Supply C. Planning 
A. What B. How 
to Buy? Much? 


Ill. PROCUREMENT 


B.Procurement C. Supplier D. Quality E. Financing F. Make or 
Methods Selection Assurance Buy 


A. Introductio B. Inventory C. Port-clearing D. Storage E. Delivery 
Control 


V. USE 


A. Prescribing B. Dispensing 
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A.Organization B. Cost C. Security D. Training 
Reduction 


ANALYSIS OF SECURITY BREACHES 
Systematic Search for Security Breaches 
METHODS FOR PREVENTING SECURITY BREACHES 
a. Theft 

Unique Identifiers 


Theft Prevention 
Closing the Outlets 


. Bribery 
. Fraud 


THE COST OF SECURITY 


SUMMARY 


Security System 


Incidents of theft, bribery, and fraud can interfere with the smooth and 
effective functioning of national drug supply Systems. In some countries _ 
these breaches of security are almost non-existent, while in others the ome 
be the single most devastating problem for drug programs, raising ee fiey 
threatening the entire effectiveness of the program. 


In one central African country, for example, 
that in placing her drug orders she routinely allowed for losses of 80 to 90 
percent on certain drugs in order to maintain quantities sufficient for 
treating hospital patients. In an extremely poor southeast Asian country 
losses due to theft have been estimated to be in excess of 30 percent of the 
total drug supply, despite strict drug accounting requirements. The government 
medical store in an East African country is reported to have placed an order 


for over U.S.$100,000 worth of pharmaceutical cocaine, which vanished from the 
wharf upon its arrival. 


a hospital pharmacist noted 


There are other examples. In a country in Central America, inventory 
records for the social security system showed stock levels of oral ampicillin, 
antibiotic eye ointment, and dozens of other products to be enough for 3, 5, 
10 and up to 30 years' consumption, because government buyers received special 
"commissions" for their purchases. Theft of antibiotics for black market sale 
and treatment of venereal disease occurs on every continent. At the same 
time, there are many countries throughout the world where losses are minimal , 
confined to low-volume pilferage for personal and family use. 


Whatever the form or extent of the security breach, there are measures 
that can be used to deal with them. Even in countries where bribery may 
exist and theft may be coordinated or condoned at high levels, there has 
been success in reducing these activities when a strong commitment has been 
made at an even higher level. The circumstances which lead to substantial 
losses in some countries include a wide range of cultural, political, and 
economic factors. Nevertheless, if the political will and control exist, 
these factors can be overcome. Several control measures which have proved 
effective will be discussed in this chapter. 


Improving security involves (1) an analysis of the sources of security 
yreaches, (2) a consideration of the methods for improving security, and 
(3) an evaluation of the relative costs of security measures, in light of 
-he financial and public health costs of inadequate security. 


ANALYSIS OF SECURITY BREACHES 


and can occur at any 


, : : f d 
Security breaches include theft, bribery, and fraud, Those breach 


nd all levels of the drug purchasing and distribusien system. 
an entail a variety of potential costs to the country: 
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° necessary suffering and sometimes death resulting from drug shortage: 
n : 
pers by thefts and expenditures on unnecessary drugs; 


* expenditures on umnecessary, OF officially unapproved , i ate Pape — 
Se ricies of drugs by purchasing officials seeking illegal “commissio 


from vendors; 


e additional expenditures on necessary drugs to compensate for inadequat 
supplies resulting from theft and intentional short packing; and 


* the need to use more expensive antibiotics as a result of drug 
resistance developed after frequent improper use of black market 
antibiotics. 


The major types of security breaches are summarized in Figure Fie. 1.5 
showing the levels at which they occur and giving examples of breaches observe 
in various parts of the world. 


The most pervasive problem is that of theft. Stolen drugs find their way 
to four major outlets: 


(1) Export for sale in adjacent countries via legitimate or illegitimate 
trade routes. 


(2) Black market wholesale to local warehouses, pharmacists, or physicians 
legitimate retail sale. 


(3) Black market direct sales to the public through street vendors. 
(4) Free distribution to family and friends. 


In addition to theft, bribery of purchasing officials and fraud at the 
level of the suppliers can entail significant costs to some countries. 


Systematic Search for Security Breaches 
EE RR 


Identification of major security breaches and the levels at which they 
are most prevalent is the first step to controlling them. There are several 
methods for uncovering theft, bribery, and fraud. 


(1) Informal channels provide the simplest. most accessible means. 
theft and bribery schemes are often known or at least s 
physicians, politicians, and other officials. 
unuseable drugs at medical stores, the overnight disappearance of large 
quantities of drugs, systematic failure of deliveries to reach their final 
destinations, and frequent shortages at well-supplied facilities are useful 
indications of the existence of a problem. Simply allowing anonymous, inform 


channels to surface the problems and then responding vigorously can be quite 
effective. 


Major 
uspected by pharmacists 
Large stocks of unissued and 


(2) Independent stock- 


takes (physical inventories) and i 
(2) J analysis 
requisitions begins the se ‘ rae 


arch for drug losses at the level of procurement an 


Figure VI.C.1. 


Analysis of Security Breaches 


Levels 


Inter- 
national 


National 


Regional 


District 


Community 


Private Sector Public Sector 


Multinational 


International 
Manufacturers 


Assistance Agencies 


Local Man- 


ufacturers Government 


Supply Services 


* Procurement Unit 


Local © Import Unit 
Wholesalers * Inventory Control Unit 
© Finance Unit 
* Medical Stores 


Regions 


* Medical Stores 
* Hospitals 


Distributors 


Districts 


*® Medical Stores 
® Hospitals 
° Health Centers 


Shops, 
Pharmacies 


Community 
Health 
Workers 


Key 

-,, 

SE aie 0 —» Flow of Drugs 
SORE AR oe a ®& Information Flow 
SUPPLIERS 


(manufacturers, foreign Suppliers, importers) 

e Intentional short-packing. 

¢ Intentional omission of expensive active ingredients. 
* Shipping of products near their expiration date. 

¢ Dilution and repacking of liquid medications. 
e 


Delivery of incomplete orders and billing for ful] 
amounts. 


WHARF /ATRPORT 


¢ Off-loading of government shipments directly onto 
vessels bound for nearby countries. 
e Petty theft by port workers. 


e Major theft from wharves, customs warehouses, airport 
fields, etc. 


PURCHASING OFFICE 

¢ Acceptance of bribes in return for: 
+ purchase of unnecessary types of drugs, 
- purchase of excessively large quantities of drugs, 
- purchase from specific suppliers. 

¢ Intentional over-purchasing to obtain quantities 
sufficient for systematic diversion into the black 
market while maintaining legitimate government 
distribution. 


MEDICAL STORES 

(central, regional and hospital) 

¢ Major theft through breaking and entering. 

¢ Major systematic theft by employees. 

¢ Acceptance of bribes from suppliers for intentional 
over-ordering of specific items. 

¢ Intentional under-ordering by government pharmacists or 
storekeepers, so that shortages will arise, followed by 
compensatory purchasing from local pharmacists who 
offer illegal "commissions". 


TRANSPORTATION 

e Selling of drugs by drivers and at markets along the 
delivery route. ' 

e Acceptance of payments by drivers for delivering all or 
part of a shipment to a black market storehouse. 

¢ Trucks hijacked or robbed in transit. 


IN-HOSPITAL 


® Petty theft by delivery staff, nurses, and doctors for 
personal and family use. : : 

® Drinking of spirited preparations by delivery staff, 
who refill bottles with water. 7. 

e Systematic diversion of large quantities for black 
market sale. : m 

e Theft of large quantities by nursing staff for use i 
their own unofficial private practices. 


OUTPATIENT DEPARTMENTS 

e Writing of false prescriptions by patients to obtain 
drugs for resale. - . 

e Visits by patients to multiple clinics to obtain a 
fill prescriptions for antibiotics, analgesics an 
other popular resale items. b4. 7 

e Writing of multiple prescriptions by aterm ; “ 
the same person or to false names -~ in return fo 
share of resulting black market sales. 


HEALTH CENTERS/VILLAGE HEALTH WORKERS 

e Pilfering by government physicians of —peoegy center 
supplies for use in their private aE ton i iat 

@ Popular black market items over-ordere caaaceeaiths 
stores and diverted by physicians, nurses, pens 


or laborers. 
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Without warning or without the knowledge of drug supply 


res. : ' 
contra? #50 formed and results compared with drug receipts 


staff, a stock-take can be per 
and issues. 
stock-takes and audits of existing records can be 


and community levels. Sampling of systema- 
s be sufficient to determine the 


In a similar manner, 
done at the regional, hospital, 
tically selected facilities will sometime 


extent of a problem. 


(3) Consumption comparisons using inventory records for each health facili 
or health district can sometimes be quite revealing. For example, in one 
Central American country, pilferage of significant quantities of medical 
supplies, equipment, and food were uncovered by comparing the issues to 
individual facilities with the actual usage levels. For a specified period of 
time, issues to the hospitals were recorded, and consumption levels noted in a 
table by supply category and hospital. A comparison of the utilization 
patterns and patients served suggested that certain hospitals had suspicious 
overuse of supplies. The hospitals and departments involved were then more 
carefully scrutinized. A similar approach, comparing the pattern of drug use 
by individual drug category and facility, has been helpful in other countries. 


(4) Surveying suspected outlets for black market sales is often productive 
Where government-purchased drugs can be distinguished by type of capsule, 
batch number, packaging, or some other identifier, a survey of street vendors, 
pharmacies and physicians' offices has proven to be a useful beginning 
for tracing the flow of drugs from government sources. 


Once it has been determined where the major sources of losses are, method 
for preventing security breaches can be designed and implemented. 


Lie METHODS FOR PREVENTING SECURITY BREACHES 


A fundamental tool for monitoring security breaches of all forms is 
a good information and inventory system of the type described in Chapter 
IV.B. At each level in the flow of drugs (see Figure VI.C.1.) records should 
exist to indicate how much of each type of drug was received, who received the 
drugs and verified the amounts, and from whom the drugs were received. 
Information on drug issues should similarly exist. 


Such information provides a historical record and thereby a potential 
audit trail for the purchase, distribution, and consumption of drugs. The 
records provide a basis for comparisons as in the analysis of central medical 
stores mentioned above, and discrepancies that are discovered are likely to 
provide a starting point for tracing breaches in security. Furthermore, a 
well-organized inventory system allows purchasing decisions to be Geaeid ae 


actual consumption patterns, rather tha Sci Si thane 
n , 
Siticahe. ; made ad hoc by individual purchasing 


In spite of the obvious advantages of a 
may not ensure adequate security. 
measures are needed. 


good information system, it alon 
For each type of security breach, other 
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a. Theft 


_Two approaches to controlling theft are (1) theft prevention and (2) 
closing the outlets for stolen goods. In both cases, it is highly advantageo 
and often essential to be able to distinguish publicly~supplied drugs from. - 
commercially-supplied drugs. 


Unique Identifiers 


A problem in many countries is that an individual caught with drugs 
believed to be stolen claims that the drugs were purchased. Although the 
drugs may have been stolen from s0vernment stores, it is difficult to prove 
this without some means of recognizing government drugs. Unique identifiers 
of the type shown in Figure VI.C.2. can be especially helpful. To establish a 
system of unique identifiers, a country can require suppliers to: 


e Imprint all immediate containers (bottles, boxes, foil packages) and 
external packing (cartons, crates) with a unique government seal or 
monogram; or 


e Register batch numbers on all immediate containers and external 
packing and agree not to sell products from the same batch to any 
other buyer in the country or in adjacent countries; or 


e Emboss tablets and print capsules with a unique government monogram. 


Systems of unique identifiers have been introduced in many drug programs 
and there is no single system which is best in all situations. Selection 
of a specific type of umique identifier should take into account the types and 
quantities of drugs purchased, the willingness with which suppliers provide 
labeling services and the expense of doing so, the speed with which deliveries 
are needed, and the location and extent of drug theft. 


(1) Imprinting containers and packaging -- The commonest type of identifier 


used is the imprinting of immediate containers and external packing 
with the name or initials of the government program, the seal of the 
government, or some other symbol. In one South American country, 
individual foil packets as well as external boxes contain the program 
title, "Medicamentos Basicos", and all are printed with the same color 


code .* 


In Sri Lanka, all container labels are required to bear the oe 
seal, which is distributed to all Suppisers for their See theca 
In Malaysia, all containers bear the words "'Kementerian Kesiha 
"Ministry of Health" in the national language. 


Unfortunately, medication errors -- some fatal -- have Waa ale occ 
combination of the following: (1) a common color aie fet sa ae 
differentiate between drugs or drug dosages, (2) smal ae 4 oe 
individual foil packets and ampules which, although necessary ae 
all the information established in the labeling requirements, w 


read. and (3) lack of dispensing conscientiousness. 
_ 
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Figure VI. C. 2. 


Unique Identifiers: The Means to Recognize Stolen Drugs 


3 


Embossing Tablets 
and a ——— Gi) 
ee 


(2) 


effective in controlling losses by theft. 


Recording 
Batch 
Numbers 


Labels with 
Program 
Logo 


The imprinting of containers has been helpful in identifying stolen 
drugs only when the drugs are kept in their original containérs by the 
thieves. However, when drugs have been purchased in plastic-lined 
containers of several thousand pills, it is an easy task for thieves 
to remove the inner lining and thus the identifier. The effect of the 
imprinting requirement is thereby lost. When the immediate containers 
are individual foil packets or blister packages, the time and effort 
of removing the pills from the identifiable containers is greatly 
increased, and thieves are thereby discouraged. 


Container imprinting has the disadvantage of taking extra time in the 
packing process. Requiring imprinting on all immediate and external 
containers may delay shipments, increase the price, or completely 


dissuade some suppliers from bidding on a particular order. 
used in some countries is to 


containers must be imprinted. 


A solutior 
set a minimum order value over which all 


Batch number registration -- Imprinting containers may not be complete 


ontr Thieves at nearly all 
levels of sophistication become aware of the labeling and can make 
provisions to repack the drugs. In contrast, the use of batch numbers 
as unique identifiers is not immediately obvious. By instituting a 
policy of not allowing suppliers to sell products with the same batch 
number anywhere else in West Africa, one West African country was able 
to identify stolen goods and, thereby, to close several major wholesal 
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Country Study VI.C.1. 


Tablet and Capsule Embossing in Southeast Asia 


In one successful government pharmaceutical Supply program, contracts made b 
Stores with outside suppliers specify that tablets and capsules in 
embossed with the Ministry of Health initials. In addition, all ta 
pharmaceutical plant are embossed with the Ministry's initials. 


te by the Government Medical 
quantities over 500,000 units must be 
blets produced by the government 


Theft for personal use and black market sales of attractive j i 

ne ft € items such as diazepam, acetami i- 
biotics (used watensively for venereal disease), and other drugs is a Steady, if seelicccale ache 
major hospitals' drug supplies. Individual ampicillin and tetracycline tablets, which cost the over t 
less than U.S.$.04 are sold for $0.50 to $1.00’ each on the black market. ' — 


The embossing of tablets has not stopped this level of activity, but it has had a substantial effect on 
large-volume theft and subsequent sale to commercial pharmacies and to physicians. In 1975, losses due t 
theft during the wharf clearing and delivery process amounted to 5 to 10 percent. A thorough iowepeine 
tion of pharmacies and doctors' offices in the capital city uncovered several places which dealt in stolen 
drugs. The prosecutions that followed brought a rapid reduction in thefts. Without the embossing on the 
tablets and capsules, it would have been difficult, if not impossible, to prove that the drugs had come 
from government stores. 


Although the contracts specify that embossing should be done for both tablets and capsules, it is not 
always required for capsules. The reason is one of cost and delivery time. For tablets, the embossing is 
done by the same punch which produces the tablet; no additional step is required in the manufacturing 
process. The only significant cost and delay is during the first order to a specific supplier. Once the 
supplier has obtained the necessary punches, he simply sets them in place instead of his own when he 
begins the production run for the government order. 


For capsules, the requirement that they be embossed usually adds an extra step to the manufacturing 
process, since a punch step is not otherwise required. If the manufacturer normally prints his logo or an 
identifying number on the capsule, then the requirement that the Ministry of Health initials also be 
printed does not add to the number of manufacturing steps. 


If it appears that requiring embossing will significantly affect cost for a specific item, the government 
may waive the embossing requirement. Also, when large orders are needed quickly, the requirement can be 
waived to allow the supplier to fill the order from stock on hand. To speed delivery, the Government 
Medical Stores will frequently request a divided order, specifying that the first shipment may be unemboss- 
ed, but that subsequent shipments on the order must be embossed. 


and retail outlets for stolen government drugs, and to reclaim thousands 
of dollars worth of stolen drugs. 


Since the unique batch number requirement affects distribution without 
adding any manufacturing steps, it is less likely to influence the 
cost or delivery time. However, this label, like the government seal 
or logo, can be removed or the container discarded by thieves who 

are aware of the system. Use of batch numbers as unique identifiers 
does require a special clause in the drug contract and it requires 
clerical staff to carefully register the batch numbers as soon as 


a drug shipment arrives. 


-- The most successful type of 
nt ing 


Country 


i imprintin 
3) Tablet embossing and capsule imj ting - . 
identifier appears to be embossing individual tablets and impri 


indivi i rug program's initials or seal. 
ear ved ac ccibeniew thie praceane has been implemented in a 
hou 4 , Asien country. Embossing and imprinting is accomplished 
aap aan when drugs are produced locally or by the government. 
ee chal an imported, the potential problems of delayed shipments 
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price can be somewhat alleviated 


and significant increases in the unit ! 
: not enforcing it 


by flexibility in enforcing the requirement (e.g., 
for small-volume items). 


Theft Prevention 


There are as many potential points for theft as there are steps in the 
flow of drugs from port to patient. While it is probably not possible or even 
worthwhile to design a system which prevents theft at every potential point, 
it is possible to implement measures which attack it at the major sources. 


Figure VI.C.3. provides a sampling of theft control techniques which are 
being used in various parts of the developing world. Unfortunately, the 
comparative effectiveness of the various techniques is not known. Furthermore, 
it is likely that the effectiveness of different techniques will vary from 
country to country as the commitment of the responsible individuals varies and 
as the political, cultural, and economic conditions vary. 


A basic principle in theft control is to provide secure storage places 
with limited access at all points in the distribution system. Country Study 
V1.C.2. describes the procedures established for the safekeeping of drugs 
at the central warehouse in Afghanistan. 


A second principle is to actively use the information system to trace the 
point of theft when large losses are suspected. A well-kept inventory system 
is of no value unless periodic independent physical stock-takes are made and 
receipts and issues reconciled with the physical stock. Country Study VI.C.3. 
describes the drug accounting procedures in one Asian country. 


Closing the Outlets 


When the major outlet for stolen goods is black market sale within the 
country, the incentive to steal is obviously reduced greatly by closing black 
market outlets. This is most feasible when the outlets can be easily identifie 
as private wholesalers, pharmacies, and physicians. Systematic investigation 
of these suspected outlets is often more fruitful if government drugs carry 
unique identifiers. 


__ One difficulty in this type of enforcement is that police are often 
unwilling or unable to devote time to such activities. To solve this problem 
as it applied to drug control laws, the pharmaceutical section of one Southeast 
Asian Ministry of Health negotiated with the police department to obtain the 
authority for its own personnel to investigate and prosecute violations. With 
enforcement authority vested within the government agency responsible for 
distribution, greater coordination was possible. However, such a solution 


would not work if theft were coordinated or 
condoned at the 
of the supply agency. upper levels 


When stolen drugs are sold thro 
the outlets may not be feasible -- 
instances, control can be exerted m 
rather than at the outlets. 


>ugh a multitude of street vendors, closing 
if 1s too hard to identify them. In these 
ore effectively at the sources of theft, 


DURING TRANSPORT 


IN 


HOSPITALS 


Figure VI.C.3. 


Sampling of Techniques for Theft Control 


AT THE PORT 


AT THE MEDICAL STORES (central, regional, hospital) 


Containerization -- if port is equipped to handle it, reduces both major and petty theft 


Rapid Port Clearance -- inadequate and inefficient port-clearing 
Programs result in long delays in the port, providing extended ex 
security. Increased efficiency in port clearing reduces theft. 


Procedures of some public drug 
posure to theft in ports with weak 


Limited Access -- access to medical stores is limited to the pharmacist, store manager, and store 
employees. Hospital pharmacies are not accessible evenings, weekends or other times ae the 
pharmacist or dispenser is not present. Limited quantities of extra supplies for emergency room 
and ward use are entrusted to medical officers or nurses during hours when the pharmacy is closed 
Distribution of these supplies must be accounted for. 


Secure Locks and Doorways -- essential to good security. Country Study VI.C.2. describes procedures 
for key control. 


Unannounced Searches -- of medical stores and hospital personnel. In some countries the pharmacist 
or medical director personally supervises periodic, unannounced searches. 


Annual Independent Stock-Take -- staff from the céntral pharmaceutical supply office visit all 
major medical stores to perform either a complete or a sampling stock-take and verification of 
receipt and issue records. 


Document Verification -- receiving clerk held responsible for checking receipts against packing 
slip. Separate invoice is sent by mail from issuing store and receiving form is verified against 
this invoice. Document verification uncovers complete disappearance of shipments as well as 
partial losses in transit. 


Packing Seals -- tape, wax seals, wire seals, etc. used to close cardboard boxes or other transport 
containers do not prevent theft, but make tampering obvious. 


Strong Boxes -- when large shipments are made to small numbers of facilities, portable strong boxes 
or built-in compartments with padlocks are used. One key remains at the issuing store and the 
other at the receiving store. 


Drug Accounting -- by ward staff and out-patient staff to provide a record of all drugs received 
and all drugs dispensed. Recording of individual drug orders sometimes restricted to selected 


drugs (as described in Country Study VI.C.3.). 


Issue-Consumption Verification -- for dangerous and controlled drugs, a consumption a merited 
ting the time, date, patient, patient's number, dose, and remaining stock levels must be subm 


to the pharmacist with each requisition for additional stocks of these drugs. 


expensive, or frequently abused 


Presentation of Prescriptions for Ward Issue -- for selected, ciied with ae 


drugs, the hospital pharmacy requires a copy of the signed prescription to be 
pharmacy before drugs are issued to the ward. 


s -- wards are issued a limited number of labeled containers for each drug 


ing Stock Container a 
ae they stock When ward staff reports to the pharmacy to replenish Tiet ee tee ri 
i i tainers. The containers allocate 
must be presented and drugs are issued into con Seinicct seplantiaent of sock aa .. 


should represent a stock sufficient for several days. 
suspicion. 

drugs are issued by the pharmacy into a wooden or metal box with a pad- 
gs «= 


1 padlocked box for drugs. The pharmacist has a key 
d has the second key for that ward's box. 


Locked Transport Boxe 
lock. Each ward has its own wooden or meta 
for each ward's box and the head nurse on each war 


i en e 
| i dents dispensers, - 
om aborers to nurs ing stu , ‘sig nurses Wh th 
thrice weekly issuing schedule for wards, at b omes more easib e 
r ec e rT f | 


to collect drugs from the pharmacy. 


Up-Grading Transport Staf 
transport staff has changed fr 
pharmacy establishes a twice 0 


‘ los 
for nursing staff to allocate Cim “4 


i a _ 
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Pharmacy Staff -- gradual replacement of untrained laborers with trained pharmacists and 
in some countries. A combination of more 


and higher pay appear to explain this 


Up-Grading : 
dispensers has been credited with decreasing theft 
careful screening of individuals, professional socialization, 


observation. 


IN OUT-PATIENT DEPARTMENTS AND HEALTH CENTERS 
tN Yue eee SS 


Ss -- prevent patients from altering prescriptions to obtain large 


Maximum Dispensing Quantitie ne Re 
from writing excessively large prescriptions. 


amounts of drugs and prevent collaborating physicians 


s -- is required to increase dispenser accountability 


Selective Recording of Individual Prescription l 
lar to that used for inpatients. 


for selected “attractive” drugs. Part of drug accounting system simi 


Dispensing by Physicians and Auxiliaries -- where the health center aides responsible for dispensing 
medicines are found to be pilfering certain attractive items, the physician and medical auxiliaries 
take the responsibility for personally dispensing these selected drugs to patients in their 
examining rooms. 


b. Bribery 


Illegal payments from suppliers to purchasing officials can occur at any 
level where purchasing is done. There are three decisions which the supplier 
may hope to influence with his bribe: (1) the choice of drugs to be bought, 
(2) determination of the purchase quantities, and (3) selection of the 
supplier for each drug. A determined supplier can influence the decision in 
nearly any system: nevertheless, the establishment of separate mechanisms 
for making each of these three decisions and the implementation of certain 
controls on each decision can make the process of influencing decisions much 
more difficult and more costly. 


Influencing the choice of drugs -- Drug selection was discussed earlier 
(Section II.A.), where it was noted that the participation of a broad spectrum 
of respected physicians, pharmacists, and public officials often lends credibi- 
lity to drug selection, while at the same time improving the appropriateness 
of the selection. Another advantage of using a broadly representative group 
of professionals, rather than one or two individuals, is that it lends greater 
visibility to the selection process: it is more difficult for a supplie~ to 


induce the purchase of an unnecessary drug or to inappropriately limit the 
choice to a particular brand name. 


wv Where limited budgets exist for the purchase of drugs at the local level, 
joint assignment of purchase approval responsibility to the pharmacist and the 
medical director, combined with the requirement that reasons for outside 


purchases be documented, may reduce the opportunity for ill 
effect a purchase. PP y illegal payments to 


Influencing the purchase quantities -- When inventory control is poorl 
implemented, ordering is usually done on the basis of the best use : 
of the purchasing officers. Without consumption data to compare and cont t 
with these guesses, order quantities which are inflated by bribe-seeki a 
purchasing officers are not easily detected. In contrast when eff a 
gage control and forecasting are Operating and/or when a syateneeae 
method of estimation is used to determi iti i 

more difficult for the Supplier to infldence ondes Staats aes 


Figure VI.C.3. 


Sampling of Techniques for Theft Contro| 


AT THE PORT 


Containerization -- if port is equipped to handle it, reduces both major and petty theft 


Rapid Port Clearance -- imadequate and inefficient port-clearing procedures 
programs result in long delays 1n the port, providing extended exposure to t 
security. Increased efficiency in Port clearing reduces theft. 


of some public drug 
heft in ports with weak 


AT THE MEDICAL STORES (central, regional, hospital) 


Limited Access -- access to medical stores is limited to the pharmacist, store manager. and store 
employees. Hospital pharmacies are not accessible evenings, weekends or other times ae the 
pharmacist or dispenser is not present. Limited quantities of extra Supplies for emergency room 
and ward use are entrusted to medical officers or nurses during hours when the pharmacy is closed 
Distribution of these supplies must be accounted for. 


Secure Locks and Doorways -- essential to good security. Country Study VI.C.2. describes procedures 
for key control. 


Unannounced Searches -- of medical stores and hospital personnel. In some countries the pharmacist 
or medical director personally Supervises periodic, unannounced searches. 


Annual Independent Stock-Take -- staff from the central pharmaceutical supply office visit all 
major medical stores to perform either a complete or a sampling stock-take and verification of 
receipt and issue records. 


DURING TRANSPORT 


Document Verification -- receiving clerk held responsible for checking receipts against packing 
slip. Separate invoice is sent by mail from issuing store and receiving form is verified against 
this invoice. Document verification uncovers complete disappearance of shipments as well as 
partial losses in transit. 


Packing Seals -- tape, wax seals, wire seals, etc. used to close cardboard boxes or other transport 
containers do not prevent theft, but make tampering obvious. 


Strong Boxes -- when large shipments are made to small numbers of facilities, portable strong boxes 
or built-in compartments with padlocks are used. One key remains at the issuing store and the 


other at the receiving store. . 


IN HOSPITALS 


Drug Accounting -- by ward staff and out-patient staff to provide a record of all drugs received 
and all drugs dispensed. Recording of individual drug orders sometimes restricted to selected 


drugs (as described in Country Study VI.C.3.). 


Issue—Consumption Verification -- for dangerous and controlled drugs, a consumption report indica- 


ting the time, date, patient, patient's number, dose, and remaining stock levels must be submitted 
to the pharmacist with each requisition for additional stocks of these drugs. 


Presentation of Prescriptions for Ward Issue -- for selected, expensive, or Oe eee 
drugs, the hospital pharmacy requires a copy of the signed prescription to be filed wi 
pharmacy before drugs are issued to the ward. 


5 at " dru 
Stock Containers -- wards are issued a limited number of labeled containers for each g 


Rowating Stock =o he pharmacy to replenish their stock, these containers 


which they stock. When ward staff reports to t , ; each dru 
must be presented and drugs are issued into containers. The containers Siues oF Seal “ps ieeae cor 
should represent a stock sufficient for several days. Frequent replenishment o 


suspicion. 


‘ b with a pad- 
Locked Transport Boxes -- drugs are issued by the ogee at scutaaa parent Adie ber 
pica Selene eS or ° 
lock. Each ward has its own wooden or metal padlocked box 4 key for that ward's box. 


secon 
for each ward's box and the head nurse on each ward has the 


udents, dispenser S, or nurses. When the 


transport staff has changed from laborers to nursing st ce Gunde, it vecouns wae peasible 
pharmacy establishes a twice or thrice weekly issuing oo a pede , 
for nursing staff to allocate time to collect drugs from the pharm R 


a Ss ae 


524 Vi. MANAGEMENT 


untrained laborers with trained pharmacists and 
in some countries. A combination of more 


Up-Grading Pharmacy Staff -- gradual replacement of 
and higher pay appear to explain this 


dispensers has been credited with decreasing theft 
careful screening of individuals, professional socialization, 


observation. 


IN OUT-PATIENT DEPARTMENTS AND HEALTH CENTERS 


nts from altering prescriptions to obtain large 
amounts of drugs and prevent collaborating physicians from writing excessively large prescriptions. 
ndividual Prescriptions -- is required to increase dispenser accountability 


Selective Recording of I inc ) 
ting system similar to that used for inpatients. 


for selected “attractive” drugs. Part of drug accoun 


Dispensing by Physicians and Auxiliaries -- where the health center aides responsible for dispensing 
$$ TOT OC SSC: . . * . . - . - . 
medicines are found to be pilfering certain attractive items, the physician and medical auxiliaries 


; 
/ 
| 
| Maximum Dispensing Quantities -- prevent patie 
Pans eS Rens. ee 
| 
s ; : 
lected drugs to patients in their 


take the responsibility for personally dispensing these se 
examining rooms. 


b. Bribery 


Illegal payments from suppliers to purchasing officials can occur at any 
level where purchasing is done. There are three decisions which the supplier 
may hope to influence with his bribe: (1) the choice of drugs to be bought, 
(2) determination of the purchase quantities, and (3) selection of the 
supplier for each drug. A determined supplier can influence the decision in 
nearly any system: nevertheless, the establishment of separate mechanisms 
for making each of these three decisions and the implementation of certain 
controls on each decision can make the process of influencing decisions much 
more difficult and more costly. 


Influencing the choice of drugs -- Drug selection was discussed earlier 
(Section II.A.), where it was noted that the participation of a broad spectrum 
of respected physicians, pharmacists, and public officials often lends credibi- 
lity to drug selection, while at the same time improving the appropriateness 
of the selection. Another advantage of using a broadly representative group 
of professionals, rather than one or two individuals, is that it lends greater 
visibility to the selection process: it is more difficult for a supplie~ to 


induce the purchase of an unnecessary drug or to inappropriately limit the 
choice to a particular brand name. 


= Where limited budgets exist for the purchase of drugs at the local level, 
pee assignment of purchase approval responsibility to the pharmacist and the 
medical director, combined with the requirement that reasons for outside 


purchases be documented, may reduce the : ; 
effack® purchase. se Opportunity for illegal payments to 


; Influencing the purchase quantities -- When inventory control is 1 
Br aa ordering is usually done on the basis of the best Niehece 28 4 
Vig poouv@ldMlier cuasccae Stem data to compare and contrast 
, ntities which are inflated by bribe-seeki 
purchasing officers are not easily det 7 Aig 
inventory control and forecasting are operat Tee Le Ue: 
method of estimation 1s used to determine order quantities, it a ematic 
more difficult for the supplier to influence order quantities oe 
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Security System of the Central Warehouse in Afghanistan 


In order to minimize theft and damage of Property due to carelessness 
Suggested for use at the New Warehouse: 


l. 


2. 


the following procedures are 


Every compartment can be locked up. 


Each section will be the res onsibili 
ee Sonpartweny cae ponsibility of one storekeeper or 


yS are returned to the cabinet at 
the end of the working day. He then locks the cabinet and turns the key over to the Warehouse Manager 


or Deputy Manager. Leaving the compound without returning the key is grounds for dismissal He must 
return 1€ to the Head Storekeeper or the Manager or Deputy Manager if the Head Storekeeper is ee 
Each storekeeper must name another member of the staff, or the Manager or Deputy as an alternate in 
the event that his storeroom must be opened in his absence, 


The only spare keys to the key cabinet and Manager's Office will be in care of the Administration 
Department. 


The Storekeepers and the professional trustee(s) will be held accountable for missing or damaged 
Property. Complete and spot inventories will be taken periodically of every storeroom. It therefore 
will be in the storekeeper's interest to verify the initial quantities entered on the Stock Ledger 
Cards, and to carefully control and double check exact quantities of all materials entering and leay- 
ing his storeroom. 


- The Manager or Deputy will instruct various clerks to randomly take inventories of certain items and 


will compare the amounts to the most recent balance listed on the Stock Ledger Card. The storekeeper 
Or trustee is not allowed to be in the storeroom at that time, but may return along with the Manager 
or Deputy if there is a discrepancy. 


In the event of a discrepancy, either too many or too few of an item counted on the shelf, the Manager 
or Deputy or the Controller will follow this procedure: 


a. The Manager or Deputy will find all Issue Tickets and Receiving Reports listed on the Stock Ledger 
Card, and check all the entries and the arithmetic on the cards. 


b. If this does not uncover the error, he will locate all Warehouse Requisitions from which the Issue 
Tickets had been prepared and check these to see the actual amount which had been issued. 


c. If the storekeeper or trustee cannot adequately explain the discrepancy, the Manager of the Ware- 
house should recommend that a full investigation be made by. the Ministry. 


The storekeeper or trustee is also responsible for the general condition of his storeroom, so that 
materials are kept in a safe, clean and orderly manner. 


The Head Storekeeper must make regular inspections of all storerooms to make sure they are being ey 
in order and that materials are being properly stored to avoid danger and damage. He may order t : 
storekeeper to make any needed changes and can recommend dismissal if the storekeeper does not perform 


his job properly. 


All personnel and vehicles leaving the Warehouse compound will be subject to search by a rants} 
gatekeeper. This applies to all Warehouse personnel. If any vehicle or person enters Taae a 
with an article of value, he must either show it to the guard, leave it in the guardhouse, or & 
note from the guard, in order to be allowed to leave with it. 
Any object taken from the warehouse must either be accounted for by a signed pee Oe 
note from the Manager or Deputy Manager, or have been checked by the guard > gtr saihee 
Deputy shall be summoned immediately upon discovery of an unauthorized object g 

a~ 
Source: Excerpts from The Management Team, Ministry of Health: New Central Warehouse System and Regul 
tions Concerning Receiving, Issuing. and Return of Goods. 
Boston: Management Sciences for Health, 1975. 
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Country Study VI.C.3. ; 
Drug Accounting in Sri Lanka 


ties have modified a detailed drug accounting system from British colonial 


Government health facili 
times to help economize on drug use. 


1. Drug Accounting 


nsferred from one level to the next (e.g., divisional stores to institu- 
lete entries are made for each transaction, including date, 

At the point of dispensing (either to outpatients or on the 
depending on the type of drug: 


At each step where drugs are tra 
tion storeroom), a ledger is kept and comp 
to/from whom, and amount issued/received. 

wards), dispensing records are kept in one of two ways, 


a. Accountable Drugs, which include (1) antibiotics, (2) drugs costing more than U.S.$0.003 per unit 
and/or (3) controlled substances (narcotics, etc.), must be accounted for individually. A serial 
record including the patients's health service number, type of drug, number of units dispensed, and 
date, is kept in a log book. Total amounts recorded in the prescription log must be balanced daily 


or weekly with stock records. 

b. Bulk Drugs. which consist of all those items not in group a., are charged out to the dispenser, 
floor nurse, or doctor in bulk, usually in units equivalent to container size (e.g., 1000 tablets of 
ASA in a tin are recorded as 1 bulk item). Recording of individual drug issues is unnecessary for 
these items. 


2. Auditing 


Drug distribution and dispensing records are generally audited by the Ministry of Health Internal Audit 
once a year at major institutions. Receipts and issues are checked at all levels, including at the window 
of the dispensary. 


3. Test-checks 


Periodically, test-checks are conducted by the medical officer in charge, someone delegated by him, 

or, at larger institutions, the chief of nursing. Without warning the checker compares the book balance 
and physical stock for about ten items. The form is prepared in triplicate, with one copy to the medical 
bh rad one to the division's Superintendent of Health Services and one to the Ministry's Internal 
Audit. 


Ward test-checks should be done about every two weeks and outpatient dispensary checks once a month. 


Influencing supplier selection -- The selection of the supplier for each 
item to be purchased is the last decision which potential suppliers may 
attempt to influence. As with the selection of drugs, the selection of 
suppliers appears to be improved when made by carefully chosen tender boards 
Furthermore, the requirement that selection based on factors other than rick 
be fully explained will discourage inappropriate choices. ; 


= Fraud 


Fraud on the part of manufacturers and importers who dilute liquid 
preparations, omit expensive active ingredients, or short-pack their shipments 


should generally be uncovered b i 
red by proper quality assurance practices 
receipt-checks by the receiving clerk at the medical fiaten or ohne oe 


Stock clerks should be held accountable for the complete and accurate 


preparation of receiving reports The ac 
ies . curacy of the 
periodically checked by supervisory oe se reports should be 
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times over if, as a result of these savings, 
by warehouse staff. 


When Performance Guarantees or Retention Money is involved (Section 
III.B.), the supplier can be more readily held accountable for both intentional 
errors (i.e., fraud) as well as unintentional errors in formulation or packing 
Precise specification of product requirements and rigid enforcement of these 
contract requirements are important parts of the procurement process, 


3. THE COST OF SECURITY 


Many methods for preventing breaches in security serve a dual purpose in 
that they are necessary activities in effective drug purchase and distribution; 
they do not represent security expenses per se. Examples of these activities 
are establishment of a drug selection committee, quality assurance, inventory 
control and forecasting, and receipt-checking. 


On the other hand, some security functions are quite costly. Imprinting 
of containers, embossing of tablets and capsules, hiring of special security 
staff, purchasing of padlocks, construction of secure warehouses and store- 
rooms, training of stock clerks, and individual recording of all drug issues 
can be expensive. These expenses must be weighted against the potential 
savings from reduced theft, bribery, and fraud. All of these breaches in 
security can have substantial medical as well as financial costs. 


Bribery can be particularly costly to a drug program in financial terms. 
Not only does the program pay the supplier higher prices for drugs, to cover 
the cost of the bribe, but it also pays for large quantities of unneeded drugs. 
Fraud. on the other hand, may have serious and even life-threatening medical 
consequences if the supplier has chosen to use smaller amounts of the active 
ingredients. Theft raises drug program costs by increasing the volume of drugs 
that are purchased and also has medical costs resulting from shortages and the 
improper use of drugs, (e.g., increased bacterial resistance resulting from 


frequent short-term use of antibiotics). 


Comparing the monetary cost of breaches in security to the cost of security 
measures is particularly impressive when it is understood that over mila 
is paid for in many countries by limited foreign exchange allocations, whi 


expenditures for security occur mostly within the country. 


When weighted against the losses resulting from theft, eS oe —— 
and fraud, the cost of adequate security measures may be found to be w 


justified. 
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SUMMARY. ee 2 . 


Security breaches include theft, bribery and fraud. 


Security breaches can have a substantial -- sometimes overwhelming ~~ 
economic and health impact. 


A comprehensive security system includes: 
(1) Analysis of the sources of security breaches 
(2) Determination of methods to improve security 
(3) Implementing security measures after consideration of cost / 


savings tradeoffs. 


Security breaches can be found through: 
(1) Informal investigation 
(2) Independent stock-takes 
(3) Consumption comparisons 
(4) Survey of drug outlets. 


Theft prevention requires: 
(1) Unique identifiers for all government drug supplies 
(2) Attacking the sources of government theft 
(3) Closing the outlets for stolen drugs. 


Controlling bribery requires institution of mechanisms to prevent supplier 
influence on: 

(1) Choice of drugs 

(2) Determination of purchase quantities 

(3) Supplier selection. 


Control of fraud requires close attention to quality assurance procedures 
and routine stock-control procedures. 


Security measures may be costly, but when the true cost of security 
breaches is considered, adequate security is generally less costly. 
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Designing Training Programs to Improve Pharmaceutical 
Logistics 


_ Training is defined broadly as any activity that transfers knowled 
skills to developing country public health personnel to improve the = a 
of the supply System. The training can be formal or non-formal: — 
observational; in public agencies or private institutions. Trainin 2 = 
dynamic Process, not static. Although initial training will be acciecee to 
improve performance, continuing education and Support of graduates is redial 
to maintain skills. This must be included in initial training plans. : 


Assessment Guide VI.D. is a guide to help determine the needs for trainin 
of personnel within the drug supply system. It also raises issues of what . 
kinds of training programs are needed, where training is available, and how 
appropriate programs can be developed. 


Before discussing training programs in detail, it will be helpful to 
review the purposes of training programs for pharmaceutical logistics personnel. 


]. WHY TRAIN? 


The training of public sector personnel in pharmaceutical logistics will 
have four major objectives: 


(1) To increase their knowledge about the special needs of pharmaceutical 
logistics. 


(2) To change their attitudes about the importance of logistics and each 
individual activity to the overall impact of public health programs, 
thus improving the environment for change. 


(3) To improve skills in the specific tasks that need to be completed 
for efficient functioning of the logistics system. 


(4) To improve job behavior, so that people function better at their 
assigned activities. 


The training needs to be directed at three levels of personnel: 


e policy-makers, who are responsible for creating the environment 
needed for improved logistics performance; 


1? T= 
e mid-level managers, who are responsible for supervising the variou 
was Oe eee oo ; - ; 7 
activities required in the logistics process, and 


e line personnel, who are responsible for implementing the specific 
changes that will be required. 
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ASSESSMENT GUIDE VI.D. 
Assessing Training Requirements 


* Have the personnel in key posts had any specific training for the tasks 


they perform? 


* What are the major deficiencies of the logistics system in the country? 
Which of these problem areas could be addressed through better-trained 
personnel (rather than through better facilities or equipment)? 


e What are the major target groups for training? What is the background 
(education, experience) of the proposed participants? 


e What training programs exist that will meet the deficiencies noted and 
are appropriate to the background of the participants? What resources 
exist for funding and providing technical assistance for the development 
of new programs? 


* Does the agency (ministry, program) environment facilitate changes? 
What post-training support will be needed by participants? What is the 
best training plan that will meet all the needs within the limits of the 

resources identified above? 


Specific objectives for each level of personnel are outlined in Appendix 
VI.D.1. It is important to stress that training alone will not result in 
significantly improved logistics performance unless it is linked with changes 


in policy, organizational structure, procedures, and resource allocations 
discussed in previous sections. 


Country Study VI.D.1. gives an example of integrating training into 
overall program changes in one pharmaceutical supply system. 


2. GENERAL PRINCIPLES 


The training strategies that are developed 
educational level of personnel, relevant to the 
country, and feasible in terms of the amount of 
Government officials may be placed in positions of responsibility for which 
they have little formal education, and training programs must reflect huis 
fact. Programs must also consider resources available: an official in cj 
inventory control who uses a simple card system should be trained in th 
operation of that system rather than a computerized System . 
must be feasible, and recognize that governments may lack , f 
tional depth to allow a senior official to take an efeanaed + 
regardless of potential long-term benefits. 


must be appropriate to the 
resources available in the 
time and travel involved. 


Training programs 
ficient organiza- 
raining leave, 
For some of the most critical 


Country Study VI.D.1. 


Implementing Change in a Pharmaceutical] Supply System 


previously functioned. This analy 
ded that some of the basic policie 


In particular, emphasis on communit i i i 
y Organization was 
Basic Health Unit remained the focal point of distribution. F nt cone 


ysis, the team began with fundamental management issues such 
stock requirements, and inventory control mechanisms. 
forms were then developed for performing all supply-related tasks. The team also specified policies and 
procedures for the drug sales program, focusing upon community participation, financial accountability 

and price setting. Finally, the specific responsibilities of both Project staff members and health ; 


workers were defined. At each level of the System, all decisions, procedures, and paperwork were assigned 
to a responsible person. 


Procedures and 


Preparation of an Operations Manual -- The tangible result of the planning effort was the production of an 
operations manual. (The role of this type of document in implementation efforts is frequently misunder- 
stood; sometimes producing a manual is actually equated with implementation.) In Montero, its primary 
value was as a guide for identifying, prioritizing, and scheduling the activities necessary for implementa- 
tion. Among these were setting up an improved supply information system, Organizing the newly built 


warehouse, procuring drugs, setting up a prepackaging operation, training personnel, and restocking Basic 
Health Units. 


Emphasis on Training -- The implementation team assigned highest priority to training. At the Project's 
central level there was little need for formal training programs, but close supervision of all activities 
by nurse auxiliaries and other experienced staff was necessary. The critical training effort was with the 
training in managing their stock or in filling out the forms that go along with requisitioning and dis- 
pensing drugs. The health promoters received their supplies from their supervising auxiliary at the 
health post. It appeared that this had occurred haphazardly; the new design organized this activity so 
that all promoters came to the health post on the same day and worked team style with the auxiliary to 
systematically fill each requisition. 


A Seminar for Health Workers -- The implementation team also shared concerns over health workers’ percep- 
tion of the objectives of the sales program, its potential for bringing low cost, effective drugs to rural 
communities, and the health workers' own role in promoting the safe use of these drugs. With the goal of 
preparing the auxiliaries and health promoters to manage their stock efficiently and to forward requisi- 
tions and money from sales promptly, the implementation team organized a three-day seminar that focused 
strictly on supply-related ‘problems. This also provided an opportunity to test forms and receive sugges- 
tions for simplifying them. 


[The seminar, attended by approximately fifty health workers, covered the following subjects: ee ee 

on filling out forms, followed by supervised practice sessions in which hypothetical ieee ae pe 

and worked out; the concept of prepackaged courses of treatment, stock handling, and shel gps = ; 

and the new routine for supplying health promoters. Demonstration shelves were set up . tek Sate 
1eatly arranged in the order they appeared on requisitions. Members of pig ae uppity eel 
‘ole-played the resupply routines. In addition, health workers were given check ets ri vod in oe 
activities for which they were responsible. The activities were briefly stated an sth soup disease 
in which they should occur. The activity that provoked the liveliest exchange was tae "tee ccattl 

yf the role of the drug sales program and the role of health workers in promoting ‘bikes was repeatedly 
yorkers made it clear that persuading people to buy drugs was not an Tha tence. sae mot ivec tole 
entioned as the major problem. The discussions provided some useful insights in 


orale of both auxiliaries and health promoters. 


4 out of 6 of the first round of Pyeng 
Supervisory follow-up was provided as quickly 
. When the Project began to 


ber accompanied by one of a 
the 


esults -- The seminar appeared to produce positive results: 
ere properly filled out, and another was close to ain ds Datei ove 
s possible to auxiliaries who were having trouble with t oe : ee 
eliver fresh stock for the redesigned program, an implementa ‘atthe arth che SEenteeec aunitlell 
a See EL TGs eae’ that nities vere eet up, and to make sure all stock was rte 
nea BEG ce isita EH anys scores conditions and files were encouraging: 5 out of 6 healt 
tored, a 


osts were in good order. 
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it may not be possible for officials to be absent for more than one 


positions, 
week, if at all. 


Thus, proposed training programs must be considered in light of pee ca 
special circumstances of a particular country which determine ae pee 
ness, relevance, and feasibility of any training effort. The yobs a n oa 
should be determined by a frank assessment of the pharmaceutical supply sys 


in that country. 


lists the subject areas, topics, and relevant target 
groups that should be considered. Some of these areas may already be strong 
points of the system and may not need additional consideration. Other areas 
may be identified as major weaknesses, and that 1s where the training should 
be focused, both in terms of the course content and the participants. 


Figure VI.D.1. 


3. PROGRAM CHARACTERISTICS 


The development of a training program to meet specific needs takes into 
consideration several factors, each offering multiple options, which are 
presented in Figure VI.D.2. 


Considering all these factors, in practice, several major options for 
training emerge: 


a. Long-term training in overseas institutions, in academic or non-academic 
settings, will be most useful in highly technical areas, such as research and 
development of new drugs, quality assurance, local production, or improved 
manufacturing practices. The use of fellowships is most appropriate here for 
M.D.s, pharmacists, industrial engineers, or other highly technical professional: 


This approach is limited by various factors. At present, there are not 
enough long-term training programs sufficiently developed to meet the training 
needs. Long-term training requires political stability in the trainee's home 
country; in some countries, a person may be absent 1-2 years for advanced 
training only to find he/she does not have a position available upon return 
due to political changes. In addition, long-term training removes valuable 
human resources from a public health system that probably has a scarcity of 
good people. Finally, people who receive advanced training and/or degrees 
often find the conditions under which they previously worked to be unacceptable 
upon return, and they often leave for more lucrative positions outside the 


public sector or in other countries. Replacement costs for retraining new 
personnel can be quite high. 


b. Short-term training of one to three months may be arranged in academic or 
non-academic settings in the same country or in overseas institutions For 
short-term training to work effectively, the trainee often needs to Be se 

ated from everyday work responsibilities. This can occur in a separat oa 
of the trainee's own country or can be arranged in another ooiteey a 


ubject Areas, Training Needs, and Target Groups 


ii TT RR —E 
—_ —-—... 


SUBJECT AREA TOPICS TARGET GROUPS 


ee 


a 


——— 


Public Formulary Policy and decision makers in: 


Sources of Information MOH 
Safet y/Efficacy MOF 
Cost Comparisons Other involved Minis 
tries 
SELECTION Levels-of-Use Service Providers: 
Doctors 
Nurses 


Auxiliary Personnel 
Pharmacists/Dispensers 


EES 


Procurement Cycle Division of Planning, MOH 

Forecast ing Division of Finance, MOH 

Purchasing Methods Division of Administration or 

Scheduling Purchases Purchasing, MOH 

Terms of Payment Ministry of Finance 

Selecting Suppliers Central Procurement Service 
PROCUREMENT Payment Mechanisms (if exists) 

Organizing Procurement Central Laboratories, MOH 

Services Food and Drug Administration 

Quality Assurance (if exists) 

Make or Buy Decisions Senior MOH/MOF officials for 


policy decisions (e.g., 
Make or Buy) 


Logistics Cycle Division of Planning, MOH 

Information System Division of Administration, 

Port Clearing MOH 
DISTRIBUTION Warehousing Operations Operations Personnel in: 

Packaging /Repackaging Port 

Transportation Warehouses (Central and 

Security Regional) 


Transport ation 


i 
—[—$——$————_ 


Promotion of Appropriate Program Directors 
Therapy Program Supervisors 
Training of Health Workers Doctors 
USE Dispensing Practices Nurses — 
Patient Education Pharmacists 


Dispensers 
Auxiliary & Community 
Health Workers 


Information System 
Patient Compliance 


es eee 
a 


issues to Consider in Designing Logistics Training Program 


LDC Government 
FUNDING -——private organizations 
SOURCE ' 

donor agencies 


private charity group, church group, etc. 
industry 
university 


LDC national management institutes (where exist) 


international sponsor (WHO, AID) 
government agency 
LOCATION 
industry 
developed country university 


independent private group 


government agency 


seminar (2 weeks or less) 
oe course (1-3 months) 
long-term (6-24 months) 


train the trainers 

AUDIENCE senior MOH, MOF, MOC officials 
administrators in MOH, MOF, MOC 
line personnel 


on-site job training, counterpart training 


MODE classroom 


tours, observational trips 
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a This approach 1S appropriate for al] the training needs in pharmaceutical 
Ogistics, especially for Cop and middle level Personnel. Several prerequisite 
exist for short-term training to be effective, including: < 


e a sufficient supply of people with initial background training; 


@ courses available in the language of the participants; 


e course design using training modules to allow for flexible curricula 
to meet the individual needs of different target groups; 


e intensive, practical training so that a good deal of information and 
skills are gained in a short period of time; and 


e adequate follow-up of graduates to ensure continued functioning in 
the field, including continuing education programs. 


In addition to training the target groups outlined in Figure VI.D.1, this 
type of program is good for the training of trainers, i.e., people who will 
return to their own country and train others in the techniques and skills they 
have learned. Thus, short-term training should also include pedagogical and 
leadership skills, and provide some institution-building capacities. 


The major limitation of this approach is that there are as yet no institu- 
tions or training materials fully developed to provide the broad range of 
courses needed, either on a regional or international scale. Some private 
non-governmental institutions in the U.S. and Europe have done some of this 
training on a limited scale in individual countries. In addition, some 
institutions are beginning to take steps toward development of regional 
training centers in management, but these are not necessarily oriented to 
public health programs. Additional resources will be needed by either of 
these types of institutions to further develop their programs. 


Gi Observation trips to functioning programs in overseas locations are a 
third alternative. Some countries have successfully implemented parts of a 
pharmaceutical logistics system, but have no formal training program. They 
can serve as useful and practical examples for personnel from other countries. 
In addition, some of the multinational pharmaceutical manufacturers a =a 
regional warehouses, manufacturing plants, laboratories, etc., rege : = 
good sites for visits. Observation trips work best when comb ined with s a 
term training. When visits occur after training, and trainees ae Se 
by their trainer, they can serve to reinforce in a practical way 


learned. 


d. Conferences and seminars can be presented on a reg ieee ccated bya 
health personnel using standardized curricula eg a pie nai wha 
international institution. This approach works well for pga — 
attention on particular components, such as distribution : jo Eocnat ioo-aeann 
very effective in promotion of lengthier training ‘pity is s akers Se 
among deve loping countries, and general ao oe groan for improwenent . 
importance of the logistics process along with motivating 


Figure VI.D.3. 


Glossary of Training Terminology 


= ale : from 
A sound training plan is based on concepts that use terms whose context may be different 


normal usage. These are clarified below: 


Training Program -- A planned series of activities designed to help participants develop 
knowledge and skills they need for effective performance of their jobs. 


Post-training Support -- Provision of assistance to training program graduates in the utiliz- 
ation of new skills. Although training can contribute to improved job performance, a training 


program alone can rarely accomplish major changes, the program should be supplemented by post- 
training support. Forms of assistance may include on-site consultation, continuous contact and 


development of networks among graduates, and periodic refresher training. 


Target Groups -- Those people whose improved knowledge and skills can affect the implementa- 

tion of changes in pharmaceutical logistics systems 1n developing countries. 

a. Policy-makers: Those at the top of the organization whose approval is important for 
agency-wide changes to occur (e.g. Ministers, Vice-ministers, Director-Generals, and 
Secretaries). 

b. Top Managers: Those responsible for the smooth functioning of major divisions; over- 
all operations of the health programs and delivery of services; development of poli- 
cies and decisions which affect their programs and divisions; and on-going supervision 
of operations personnel. 

c. Operations Personnel: Those staff responsible for the hands-on, day-to-day tasks of 
the pharmaceutical logistics system. 

Institution-building -- The process by which an organization or division of the Ministry is 


developed so that it has the capability to conduct training programs and serve as a resource on 
pharmaceutical supply systems management. This may include training of staff, technical assist- 
ance to the institution, provision of the equipment and supplies needed for conducting the 
training, and on-going guidance. 


Training Modules -- A training module is a package of training information that includes the 
following components: 


oA carefully planned curriculum based on job analysis and training by objectives so that, for 
common skills, workers of the same level receive the same knowledge, attitudes, and skills 
in each program or country of the region; 


oA curriculum that has a series of sub-modules (or sub-curricula) that are different from the 
common skills taught to each worker at the same level, so that workers from each program or 
country can choose special skills that are "tailor-made" for their particular needs; 


eA teaching guide for users of the module that informs them on how to use the module to 
accomplish teaching objectives; 


e Training materials necessary to teach. 


Evaluation -- The process of gathering information in order to assess the performance (effective- 
ness) o key aspects of the training programs, such as materials, methodology, trainers, and 
participants, and to make decisions about the changes needed to increase training effectiveness. 


ay External Evaluation: 


Evaluation conducted b ersons who have not V i 
: 1 > 
: y Pp re) had a pre 10us role 


b. Participant Evaluation: Involves the participants in the training process to assess 
the effectiveness of the program in meeting their needs 


c. Performance Evaluation: Uses both testing and observational techniques to document that 


students have learned the skills at a ; : 
or usaee. level of competence to meet the objectives of the 


ee eee 2 ee 
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consists of using outside consultants 

~ ~ ~ ’ 
in pharmaceutical logistics (or in one 
great) is sent to train counterparts by 


Short-term consultancies work best when focused on a Specific activity 
: ) 
velopment of an Operations manual. 


* Expense -- international agencies characteristically use U.S.$7,000 - 
$10,000/month to support a consultant in-country. 


e Lack of regional effect -- only the individual country benefits, 
although, conceivably, this country program could train others. 


e Lack of appropriate institution-building that allows the host country 
Co successfully continue new innovations after departure of the 
consultant. 


4. OBTAINING ASSISTANCE FOR THE DESIGN AND IMPLEMENTATION OF TRAINING PROGRAMS 
— eee EEE SUN UE TRAINING PROGRAMS 


A valuable resource for any proposed training program is the practical 
experience of numerous organizations and institutions in elements of the 
pharmaceutical supply process. Among these are international organizations, 
government and non-governmental organizations, universities, developing 
country institutions, and programs already operating in developing countries. 


With few exceptions, these organizations have placed their first priority 
on service, not training. Training programs have usually been established on 
an ad hoc basis to fulfill specific current needs, rather than in a systematic 
and comprehensive way. However, there are notable exceptions where effective 
training exists in specific areas for a particular level in the supply system 
or at multiple levels in a vertical disease control program. 


Appendix VI.D.2. contains a listing of the organizations that have practical 
experience in the design and/or implementation of training programs. These ; 
organizations can be invaluable resources in the development of many types o 


training programs. 


=P DEVELOPING TRAINING PLANS 


types of 
(1) Assessment of current logistics system(s) and the number and typ 


deficiencies noted; 


Country Study VI.D.2. 


Pharmaceutical Logistics Training Strategy 


This plan for a Pilot Training Project grew out of a desire to improve Bareare tency <e py man? SE 
personnel involved in pharmaceutical supply systems and to correct the deficiencies * oy hs yaa : 
supply system improvement. In this approach, one region 1s to be selected, and, wit in tha hi : - 
training institution, which could be developed as a resource for training, post-training suppor re) 
graduates, and periodic technical assistance 1n pharmaceutical logistics. 


The training programs are to be developed in modules, or discrete curriculum packages, which can be 
delivered alone or in combination with other modules, as indicated by the needs of the participants. ; 
Training is to be provided to key personnel at all levels of public sector organizations: policy-makers, 
top managers, and operations personnel. Each program will be oriented to the specific needs of the target 
group and their roles in the pharmaceutical logistics system. The training institution will respond to 
turnover of staff by offering training programs on a periodic basis and will provide advanced programs for 
those staff who need to upgrade their skills. Above all, the training will be provided in a setting and 
culture that is similar to conditions in the home country of the trainees. 


1. STRATEGY 


The strategy presented here is based on sound training principles that include a needs assesment process 
to determine the type of programs that will be developed, along with periodic evaluations (both internal 
and external) to ensure that the training program continues to meet the needs of the participants. The 

ultimate goal is to have the graduates function within improved pharmaceutical logistics systems with 


periodic support from the training institution. 
The assessment phase will have two components: 


e An institutional assessment, whereby training institutions within the selected region are evaluated 
for their potential development as a Regional Training Center (RTC) in pharmaceutical logistics. One 
institution will be selected to be the "mother" training center that could eventually provide techni- 
cal assistance and support to several smaller country institutions or programs. 


* A needs assessment, whereby each of the countries within the region will be visited by a team consis- 
ting of agency staff, RTC staff, and consultants to assess the state of their public sector pharma- 
ceutical logistics systems. The strengths and weaknesses of each will be assessed, and major needs 
that are identified will set the priorities for the first year of the program. 


The curriculum development phase will follow the needs assessment. Programs will be developed for three 
categories of public health personnel: 


a. Policy-makers: This program will be designed to improve the environment in which logistics improve- 
ments must be made. By gaining the support of the top-level decision makers and incorporating their input 
into subsequent programs, the chance that new skills will be implemented by the other categories of 


trainees is maximized. This program will provide a general overview of the logistics process and identify 
critical decision points where policy needs to be made. 


b. Top Managers: The policy-level participants will identify the key managers within their programs who 
will be responsible for planning and supervising logistics improvements. This program will be more 


detailed and intensive, but is still designed to give an overview of the logistics process, highlighting 
the critical deficiencies noted during the needs assessment. 


c. Operations Personnel: It is at this level where the very detailed training will occur, since these 
are the people responsible for the daily functioning of the logistics system. Approximately three months 
of training will be needed to completely train any one individual in all aspects of the logistics process 


Figure A shows a model of this training strategy. 
2. CURRICULUM MODULES 


The suggested content for each training module and its tar 
Although some of the curriculum content may change durin 
experience suggests that there are problems which are c 
plan is needed for programming and budgeting purposes, 


get audience are presented in Figure B. 
g the needs assessment phase described above, 
ommon to most countries. A preliminary lesson 


Note that for each target group, three levels i 

et of courses are envisioned i 

decision-makers, (2) top managers who supervise logistics functions Bish cseecemeneaieene le Ba 
’ 


full-time job is to perform specific functions in the logistics ibe ciate gab 


EST NEEL. (CONTINUE) 


IGURE A: Training Strategy 


[TRAINING 


INSTITUTIO oe -— a i PROGRAM(S) if =2 » 1 NCY ‘SUPP: RT 
NAL > NEEDS | REGIONAL TRAINING a at 1__PROGRAM(S) | (POLICY-MAKERS 
—_—_— , rOP MANAG as 
ASSESSMENT | ASSESSMENT INSTITUTION/RESOURCE | . i “HS 2 
| ON LOGIS PME ———- -—_____ 
| =e ‘ TICS MANAGEMENT | > TRAINING BP £m aPPUSEAVER = - . 
= = ——__ PROGRAM(S) | 7} APPLICATION 01 LOGISTICS 
A “\ mn iN ees | ( NEW SKILLS By !-— > SYSTEM 
\ OPERATIONS IMPROVEMENY 
\ | PERSONNEL ee 
\ >| POST-TRAINING |] 
\ j SUPPORT 
TRAINING MANAGEMENT 
OF TRAINERS ASSISTANCE 
TECHNICAL EQUIPMNT 
INSTITUTION-BULLDING 
= 
IGURE B: Suggested Curriculum 
SUGGESTED CURRICULUM 
SUBJECT AREA MODULE CONTENT TARGET GROUP TIME 
Procurement Cycle Div. of Planning/MOH | -{Policy: 1 day 
Purchasing Methods Div. of Purchasing/MOH — 
Scheduling Purchases |—|/Div. of Finance/MOH —-{Managers: 1 week | 
Terms of Payment Ministry of Finance aS 
PROCUREMENT Selecting Suppliers Central Procurement ~[operations: 1 mo. | 
Payment Mechanisms Service (if present) | * i paar is 
Organizing Procure- — 
ment Services 
- A> eS 
Quality Assurance ~\__} Central Laboratories/ Variable 
MOH 
Make  9r Buy Decisions Minister/Secretary Variable 
of Health 
Dir. Gen. Health 
Dir. Planning 
Dir. Admin. 
Logistics Cycle = Planning/MOH [Policy: 1 day | 
Information Systems Administration/MOH i er ae 
Other Aspects Distri- a | Managers: 1 week 
A er | 
DISTRIBUTION 0 ee ae eee ee 
Information Systems Operations Person- 
Port Clearing nel in: Operations 
Warehousing Opera- Port 
1 month 
tions Warehouses - —— 
Transportation Central & Regional 
Transportation 
Promotion Appropriate Program Directors oa ttgee 1 day for 
Therapy — |Program Supervisors all modules ‘e 
Training of Health Doctors apap I week 
Workers Nurses H for all modules 
UTILIZATION | Auxiliary Health | ‘*°% ra 
" vy — Workers Operations: 
[ Dispensing Practices !~ |Pharmacists |_| Training=2 wks. 
RE | Dispensing=2 wks. 
Fae vas eee Dispensers and Patient _ 1 uy 
| Patient Education . Education “a 
“Public Formulary =F Policy & Decision- |—[Policy: 1 day | 
Information Sources |—| Makers in: : 
— s: 1 wk. 
Safety/Efficacy Mon | Managers 
7 MOF 
SELECTION Other involved + 


TOTAL MODULE TIME: 
Policy Level: 4 days (approx. 


Managerial Level: 4 weeks 
Operations: 3% months 


The policy level course can be given 


level courses can be given at one time, 
over several years. 


1 wk. 


= { Technical Assis- | 
| tance Needed for| 
Implementation 


) 


managerial and operations 


and given at 


The 
divided 


at one time. 
or they can be 


ntervals 
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t that can do the training needed to 


2) What institutions or agencies ex1s 
a q pendix VI.D.1.); 


improve these deficiencies (see Ap 


(3) What sources of support exist for funding or technical assistance, 


(4) The types of people selected for training and their prior preparation 


(education, experience) ; 


(5) The agency environment in which Chey work, e.g., what support exists for 


implementing improvements after completion of training. 


Each country or public program needs to assess its own logistics system and 
develop an individualized plan for training, as there 1s no single strategy 
that will be appropriate for every situation. The glossary of training terms 
in Figure VI.D.3. presents concepts that should be considered in planning. 
Country Study VI.D.2. offers a sample training strategy; although its aim was a 
training program for an entire region, the concepts that underlie it are 
equally appropriate to the individual country setting. 


SUMMARY: 


The training of pharmaceutical logistics personnel has four major objectives: 


(1) To increase their knowledge about pharmaceutical logistics; 

(2) To change their attitudes about the importance of logistics, and 
thus improve the environment for change; 

(3) To improve skills in specific tasks; 

(4) To improve job behavior. 


Training must be directed at policy-makers, mid-level managers, and line 
personnel. 


Training strategies should be appropriate to the educational level of 


personnel, relevant to the resources available, and feasible in terms of 
the amount of time and travel involved. 


Major options for training programs are: 


(1) Long-term training ~~ usually in overseas institutions; most 
useful in highly technical areas; may mean long-term vacancies in 
posts. 


(2) Short-term training -- in country or overseas; useful for top and 


middle level personnel and for train; 
, ; raining of trainers: oni 
materials lacking. = rs; good training 


(3) Observation trips -- 
best when combined wi 
learned, 


(4) ema: and seminars -- often on a regional basis; useful for 
Seb attention on specific topics, for promoting lengthier 
raining programs, for sensitizing policy-makers to the importance 


of the logistics process, 


to functioning programs in overseas locations; 
th short-term training, may reinforce skills 
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(5) In-country counterpart training -- using outside consultants: 


alr ~ % works 
best when focused on Specific activity; limitations include conte 
> 


lack of regional effect, and lack of institution-building effect 

Assistance in designing and implementing training programs may be obtained 
from znternat ional Organizations, government and non-governmental organiza- 
tions, unlversities, developing country institutions, and existing programs 
The type of training developed by a country will depend on: 

e the current logistics system and its deficiencies 

e the types of training assistance available 

e the funding or technical assistance available 


® target personnel 


e the work environmert of target personnel, and its Capacity to sus- 
tain changes. 


Chapter VI.D. REFERENCES 


Guilbert, J.J.: Educational Handbook for Health Personnel. Geneva: World 
Health Organizataon, 1977. 


United Nations Development Programme: Directory of Services for Technical 
Co-operation Among Developing Countries. New York: United Nations, 1978. 


UNIDO: Guide to Training Opportunities for Industrial Development. English/ 
French/Spanish. Vienna: United Nations Industrial Development Organiza- 


tion, 1978. 


UNIDO: Manual on the Use of Consultants in Developing Countries. Vienna: 


United Nations Industrial Development Organization, 1972. 


544 VI. MANAGEMENT 


Training Objectives for Three Levels of Personnel 


CHART_1 


Training Objectives 
for 
Senior Ministry Officials of the 
Rank of Director and Above 


Knowl edge Objectives 


e Understand formulation, ; 
¢ Understand environmental analysis, generating, evaluating, 


among alternatives fi 
e Understand the process of converting policy into specific tasks and 
targets for any given organization structure and responsibilities 
e Understand the development and use of feedback 
e Understand the design and implementation of organization change 


e Understand human behavior in organizations 


implementation and evaluation of policy 
and choosing 


Skill Objectives 


e Know how to develop and implement a management control system 

e Know how to design and implement a management information and reporting 
system 

e Know how to prepare or evaluate a project proposal, say for giving a 
motorcycle to each vaccinator/sanitarian 

e Know how to prepare and update a manual of instructions for a job or for 
a specific task at the hospital/basic health center 

e Know how to handle the personal and organizational problems associated 
with change 


Attitude Objectives 


e Feel that the field personnel should be helped and motivated to achieve 
organizational objectives 

e Feel that the policy makers would improve performance by using analytical 
data and experience 

° Feel that they play a crucial backstage role by being in the middle and 
helping policy makers and action personnel understand each other's problems 

e Feel that they need to know firstehand the field problems as well as the 


a of the policy makers and use this knowledge to achieve the ends 
of policy 


Job Behavior Objectives 


° Obtain complete and accurate data promptly on pre-specified periodic reports. 
Identify, analyze deviations and suggest corrective action both upwards 
and downwards. 
* ane at A A tie percent of the cases of transfers, promotion, property 
intenance and logistics requests, through - ifi 
Cs ee gh pre-specified rules, procedures 
e Reduce exceptions to the bare minimum by communicating effectively and gaining 
acceptance in advance for the policies, procedures and methods. Consistent 
equitable and humane enforcement of explicit rules, procedures/exceptions 
would enhance all round confidence and reduce exceptions 
rg the confidence of both the policy makers and the field personne | 
rough his integrity in using his middle position to the ends of public 
policy. ; 
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CHART 2 


Training Objectives 
for 
Doctors and Other Senior Professionals 
Holding Responsible Administrative Positions 


Know | edge Objectives 


e Understand concepts of motivation and leadership 

e Understand the processess of human behavior in organizations (McGregor 
Lawrence & Lorsch) and organizational climate : 

e Understand Environmental Analysis, Assessment of Community Needs and 
Formulation and Implementation of Policy 

e Understand the Ministry policies regarding accounting, audit, purchase, 
personnel and property 


Skill Objectives 


e Know how to use effectively the administrative and other professional! 
Staff within the policies and procedures of the Ministry 

® Know the importance of reporting systems for proper policy formulation 
Know how to motivate, evaluate and supervise personnel with different 
professional backgrounds 

e Know some elements of office management, inventory and accounting 
contro| 


Attitude Objectives 


e Feel that he is a leader and manager and can direct, influence and control 
all the staff towards desired objectives 

e Feel that the Ministry officials need to be apprised of field problems and 
unique aspects of each unit so that proper policies and exception procedures 


are evolved ; or 
e Feel that they are public servants primarily at the service of the poor 


the needy 
e Feel that they are professionals and dependent on the effective working of 


other professionals - nursing, pharmacy, sanitarians, etc. 


Job Behavior Objectives 
* +ime each day to the 


e Give effective management direction and effective 
hospital and basic health centers 
e Supervise, direct and control all 
buildings, medical equipment, inventory, quality of service 


motivation and morale. 


aspects of the health services including 
, personnel 


¥The word effective is use i i | time spent. 
*The word effective is used here fo difterentiate it from actue 
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CHART 3 


Training Objectives 
for 
Line Personne! 


Knowledge Objectives 


Understand their role as a change agent 

Understand the concept of participative management 

Understand importance of information and reporting systems 
Understand the role of personal motivation in job achievement 


Skill Objectives 


Know how to maintain records and register properly 

Know how to communicate with the clients and influence them 
Know how to plan their activities 

Know how to set goals for themselves in terms of quality and 
quantity of service 


Attitude Objectives 


e Feel a sense of pride in being a change agent in the society 

e Feel responsible for achieving the targets set for themselves 

e Feel responsible for the facilities and equipments provided by 
the Ministry 


Job Behavior Objectives 


Maintain clean premises at the health center 

Send timely and accurate reports 

Enlist the active support and cooperation of community leaders 
Function actively to achieve the stated targets 
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Sources of Assistance for Training Prograrr 
Pharmaceutical Logistics 9 rrograms to Improve 


The following organizations and institutions offer traini 
activities appropriate to the pharmaceutical Supply process, 
not exhaustive, nor is it an endorsement of individual trainin 
For details, these organizations should be contacted directly, 


ng in selected 
This listing is 


This listing is arranged with international Organizations listed first, 
followed by national and private Organizations and institutions listed alphabet- 
1cally by the country in which they are located. 


International Organizations 
Set ee eae LONG 


World Health Organization, Drug Policies and Management, 121] Geneva 27 Switzer- 
land, CABLE: UNISANTE, GENEVA 
Sponsors seminars and technical discussions. Its Action Programme on 
Essential Drugs aims to (1) strengthen national capabilities of developing 
countries in the selection, procurement, distribution, and use of essential 
drugs, (2) strengthen quality control and local production of such drugs, 
and (3) make essential drugs available. 


The WHO Expanded Programme in Immunization has developed modular course 
materials in Cold Chain Logistics for procurement and importation managers, 
storage and distribution managers, and field level users. Training 
workshops include practical exercises, group activities, and case studies. 


UNICEF, Supply Division, 866 United Nations Plaza, Sixth Floor - Room A-6114, 
New York, New York 10017 U.S.A., CABLE: UNICEF, NEW YORK 
Offers training at UNIPAC, the UNICEF Supply Division Packing and Assembly 
Centre in Copenhagen, in the methodology of inventory control, stock 
rotation, and quality asurance in warehouse receiving. Arranged on an 
individual basis, usually for personnel involved with UNICEF projects, 
but occasionally for non-UNICEF agencies and individuals under hire 
agreement. Other training sometimes arranged in assessment of ae 
pharmaceutical needs, vehicle maintenance, and the production of ora 


salts according to WHO standards. 


United Nations Conference on Trade and Development (UNCTAD), eS ae 
Palais des Nations, 1211 - Geneva 10, Switzerland, CABLE: “yagi 
Offers seminars and training sessions to help governments ph a 
national drug policies -- including consideration of the yee been 
essential drugs, drug nomenclature, and quality ne angled ite 
both imported and locally produced drugs, as well as moran can alee 
the various ministries and institutions concerned. = snerehy OREEALA 
organize on-the-job training and exchange of personne “sete Y situate 
of a developing country are able to spend time in a a visit scuee 
in another country, or an expert from one country c¢ 


ion. 
brief officials about the experience of his organizat 
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United Nations Development Programme (UNDP), Division of Information, ane ae 
United Nations Plaza, New York, N.Y. 10017 U.S.A.; CABLE: UNDEVPOR, NE Sox 
Sponsors training in the quality control of vaccines 1n conjunction vie 
the WHO Expanded Programme on Immunization. Training programs designe 
in collaboration with the health authorities of developing countries. 


United Nations Industrial Development Organization (UNIDO) , Pharmaceutical 
Industries Unit, Chemical Industries Section, Industrial Operations Division, 
Vienna International Centre, P.O. Box 300, A-1400, Vienna, Austria, 


CABLE: UNIDO, VIENNA 
Offers seminars and training in pharmaceutical production and technology 


transfer. Promotes technical cooperation among developing countries. 


United Nations Institute for Training and Research (UNITAR), United Nations, 
New York, New York 10017 @25.A., CABLES UNATIONS, NEW YORK 
Conducts seminars in procurement and warehousing, though not specific to 
pharmaceuticals. 


Arab Organization of Administrative Sciences, P.O. Box 1599, 8 Salah El-Din 
Street Zamalek, Cairo, Egypt, CABLE: MONAZAMA 
Training courses and seminars in administrative sciences. Coursework in 
Arabic. Experts available in supply and materials management. 


Asian Productivity Organization, Aoyama Dai-Ichi Mansions, 4-14 Akasaka 8-Chome. 
Minato-Ku, Tokyo 1N7 Japan, CABLE: APOFFICE 
Short-term training in production management and project feasibility 
studies. Available only to members of the Asian Productivity Organiza- 
tion. Coursework in English. Fellowships available. 


International Federation of Pharmaceutical Manufacturers Associations (IFPMA), 
P.O. Box 328 Nordstrasse 15, CH-8035 Zurich, Switzerland, CABLE: PHARMAFED ZUR 
Has offered training in quality control to employees of governmental 
control laboratories and governmental pharmaceutical inspection services 
in the developing world. Training tailored to individual needs. 
Candidates for training to be nominated through WHO. 


National and Private Organizations and Institutions 


State University of Ghent, Ghent, Belgium 
ater courses in pharmaceutical technology: production techniques 
be aa of tablets and capsules, granulation and direct compression 
pee 4 "pet of ampules and perfusion solution, ointments), 
1/1zation procedures, formulation of intramuscular drugs, planning 


for production of antibiotic : ‘ 
: s, sulfo : ‘ 
English or French. : namides, antiseptics. Offered in 


University of Leuven, Leuven, Belgium 


Has offered courses in supply management with funding from WHO. 


Ministerio de Salud Publica, 23 Y N. Vedado, La Habana, Cuba 
Offers training for medical technicians in public health programs 


For information write: Comisi i 
ee On Nacional de Colab : 
Cientifico Tecnica, Calle Ira, No. 201 E AY Ss cidade cee y 
b > e 
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PRODEC (Development Cooperation Project), Helsinki School of E 
Runeberginkatu 22-24, SF-00100 Helsinki 10 Finland “SPORE 
Short-term training in import management . 


: Coursework i : 
Includes seminars, case studies, n English. 


and site visits. 


Empresa Nacional Portuaria, Puerto Cortes, C 
Ort 
PORTUARIA oo 
Exchange of scientists in the fields of port operations 
tion and handling of merchandise, and training of port = 
inquiries to the attention of: Antonio Jose Coello. 


Honduras, CABLE: EN- 


receipt, inspec- 
rkers. Direct 


Federation of Hong Kong Industries, Eldex Industrial Building, 12th Floor 
Unit A, 21 Ma Tau Wei Road, Hung Hom, Kowloon, Hon 
R @ Kong, CABLE: F 
Smee, ROE , & EDINDUSTRY , 
Offers vocational level training in packaging. Coursework in English. 
For information write: Hong Kong Packaging Centre, Federation of Hong 
Kong Industries. 


Central Drug Research Institute, Chattar Manzil Palace, Post Box 173, Lucknow 
226001, India, CABLE: CENDRUG 
Exchange of scientists in drug technology and drug toxicity evaluation. 
For information, write: Council of Scientific and Industrial Research, 
Rafi Marg, New Delhi 110001. 


Haffkine Institute, Haffkine Bio-Pharmaceutical Corporation Ltd., Acharya 
Donde Marg, Parel, Bombay 400 012 India, CABLE: RESEARCH 
Offers vocational, technical, and graduate training in drug analysis. 
Coursework in English. Fellowships available. For information, write: 
Ministry of Education, Government of India and Health Department. 
Exchange of scientists in drug research. Write: Ministry of Health and 
Family Planning, Government of India, New Delhi. 


Indian Drugs and Pharmaceuticals Limited, N 12, NDSE, PART I, New Delhi 49, 


India, CABLE: INDRAPHARM 
Exchange of scientists in drug research, formulation technology, formula- 


tion development, and packaging. 


Institute of Port Management, New Traffic Building, 40-Circular Garden Reach 
Road, Calcutta 700 043, India, CABLE: HYDROSTUDY, CALCUTTA ai 
Short-term training available in port maangement, cargo handling, materials 


management, and inventory control. Coursework in English. 


National Institute for Training in Industrial Engineering, NITIE P.O., Vihar 
Lake, Bombay-400 087, India . ' 
" aveatiien executive level training in materiaae managencnt same. oe 
forecasting, make/buy decisions, materials planning; purchasing; § <a ‘ieh 
management and stock control: and inventory models. Coursework in g : 


i - Bombay, 
Nitson Laboratories, Road No. 22, Wagle Industrial Est-te, Thana, 400604 Bombay 


gadis s of bulk drugs process development 


Exchange of scientists in the field 
and manufacture cost reduction. 
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Ranbaxy Laboratories Ltd., Okhla, New Delhi 110 020, India, CABLE: ee “J 
ea of scientists in the fields of drug formulations and manufactu 


technology. 


Suhrid Geigy Ltd., Post Box No. 47, Wadi Wadi, Baroda 390007, India, 


CARLE: SURIDGEIGY vy 
Pharmaceutical technician training. Coursework in English. Address 


inquiries to the attention of: Sarabhai Research Centre. 


UNICHEM Laboratories Limited, 4,5,6, Prabhat Estate, S V Road, Jogeshwarl (West. 
Bombay 400 060 India, CABLE: TREATMENT BOMBAY 
Vocational, technician, and graduate training in pharmaceutical management 
machinery operation, and quality control. Coursework in English. 
Exchange of scientists in pharmaceutical formulations process development. 


State Organization of Iraqi Ports, Basrah, Iraq, CABLE: MAWANI 
Port technician training available in Arabic. 


Ministere de L'Education Nationale, Bamako, Mali 
Professional and technical training in pharmacy. Coursework in French. 


Instituto Mexicano de Comercio Exterior, Alfonso Reyes No. 30, Col. Condesa, 
Mexico 11.D F Mexico, CABLE: IMCEMEX 
Technical training in quality control and packaging. Coursework in 
Spanish. 


University of the Philippines System, College of Pharmacy, Diliman, Quezon 
City, Philippines 
Post-secondary and university training in pharmacy, pharmaceutical 
chemistry, industrial pharmacy, and drugstore management. Coursework in 
English. Fellowships available. Exchange of scientists in pharmacy, 
pharmaceutical chemistry, and industrial pharmacy. 


University of the Philippines System, Philippine Executive Academy, Padre 
Faura, Manila, Philippines 
Short-term management training in transfer of technology. Coursework in 
English. 


Port of Singapore Authority, P.O. Box 300, Singapore 1, CABLE: TANJONG, 
SINGAPORE 
Vocational training in cargo handling techniques, port administration and 
operations, port technical services, and warehousing management and 
operations. Coursework in English. Fellowships available. 


Instituto Espanol del Envase y Embalaje S.A. (IESA), Breton de los Herreros 57 
Madrid 3, Spain, CABLE: EMBALAJES 
Technical training in packaging. 


| Correspondence courses, audiovisual 
seminars available. Courses offered in Spanish and English. Fellowships 
available. Address inquiries to the attention of: Dr. Luis Sicre Canut. 


University of Khartoum, Faculty of Medicine, Khartoum, Sudan 
Offers a course in medical storekeeping and inventory control. 


National Institute for Productivity, P.O. Box 2021 
> 


On-the-job management development programs in 
management accounting, and distribution. 


Dar es Salaam, Tanzania 


production management , 
Coursework in English. 
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Kampsax International A/S, 55 Orient 
CABLE: KAMPSAX, BANGKOK 
Technician training in the mechanics and operation of highway equi 
ment, and harbor administration. Coursework in English. For ie 
A on 


write: Kampsax International A/S, Dapgmarh 
bscen, Domesrk. g us 1553 Raadhuspladsen, Copen- 


al Avenue, Bangkok 5, Thailand 


Institute of Production Control 

Warwicks, United Kingdom , 23 Wood Street, Strat ford-upon-Avon, 
Short-term training in materials management. Includes purchasin 
requirements scheduling, ordering and stock control, inventory eer. 
stores management , materials handling, and control of internal trans sal 
Courses Held in S ~tford-upon-Avon, Edinburgh, Malta, Hong Kong os 
Lumpur, Singapore, Trinidad, Brazil, Stockholm, and Brussels. 


Afro-American Purchasing Center, Inc., One World Trade Center, New York, New 

york 10048 U.S.A. 
Training in international trade relations and procedures, inventory 
control, supply management, negotiation and contract administration, 
transportation and packaging, and purchasing procedures and practices. 
Training tailored to individual needs. Offered in English, French, or 
Spanish. 


Center for Disease Control, Atlanta, Georgia 30333 U.S.A. 
Developing for WHO a training course in oral rehydration programs, aimed 
at providing essential skills and knowledge to senior level public health 
officials who have been assigned by their governments to establish and 
manage national programs for the control of diarrheal disease. Modules 
focus on setting priority health problems, objectives, and targets; 
delivery systems; logistics; and evaluation. 


Food and Drug Administration, Public Health Service, Department of Health 
and Human Services, Washington, D.C. 20201 U.S.A. 
Has offered training -- both on-site and in the U.S.A. -- in quality 


control procedures. 


Industrial Management Center, Inc., 255] River Oak Drive, Decatur, Georgia 


30033 U.S.A. ae 
Short-term professional training in storage, warehousing, and physica 
distribution. Includes problem analysis, evaluation procedures, and 


recent developments. Coursework in English. 


United States Public Health Service, Supply Service Center (Perrypoint), 

Office of Property Management, Department of Health and Human Services, 
ildi land U.S.A. 

Parklawn Building, Rockville, Marylan ool 


Short-term training programs arranged ad hoc for developing 


personnel in procurement, inventory management, recelving, 
storage, packaging, and quality control. 


accounting, 


Glossary 


ABC Value Analysis -- Method by which drugs are divided 
annual usage (unit cost times annual consumption) 
(the 10 to 20 percent of the items which account fs 
the funds spent), Class B items (with intermediate 


» according to their 
into Class A items 
r 70 to 80 percent of 


Active Ingredient -- That portion of a drug which produces the intended 
therapeutic effect. 


Annual Purchasing -- A periodic inventory control System in which drug 
requirements are determined and orders are placed once each year. 


Audit Trail -- The series of records and forms which compose the information 
System and the cross referencing of these forms which allows retracing of 
the flow of drugs and funds through the system. Used in evaluating 
System performance and in tracing losses. 


Back Order -- The order for a product which is currently out of stock. These 
back orders are eventually satisfied when a new supply of the product 
becomes available. 


Batch -- The quantity of drug produced in one production run. 
Bid Bond -- A form of financial guarantee which is submitted when a bid 


is submitted. The bond is forfeited if the successful bidder withdraws 
his offer or refuses to agree to the announced contract requirements. 


Bill of Lading -- Document certifying that the goods are in charge of the 
carrying vessel and dated on or before the last date for the shipment , as 
allowed in the letter of credit or contract. A clean bill of lading is a 
bill of lading signed by a common carrier acknowledging that the carrier 
has the materials in good order and condition without any quali fying 

An unclean bill of lading or foul bill of lading is a bill of 


comments. 


lading in which exceptions -- such as damaged goods, improper packaging, 
or other flaws -- are noted on its face. 
: in the 
Bin Card -- Card bearing record of receipts, issues, and nore (cy 
stores. The bin card is kept in the warehouse with the physica : 
: its 
Bioavailability -- The rate and extent of absorption of a drug from 1 


; time curve 
Specific dosage form. This is measured by the concentration/ 


i 1 1 rine. 
in the system circulation or by excretion in the u 
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Brand Name -- The registered trademark name given to a specific drug product 


by 1s manufacturer. 


oducts sold under their generic name 


-- Pharmaceutical pr 
Branded Generics A eho Label 


which retain a clear identification of the manufacturer oO 


Budget -- A plan that includes an estimate of future costs and revenues 
arising from specific activities. These costs should be separated as 


operating costs or development costs. 
f drugs in large quantities in order to 


Generally done in a bid system in which all 
eir medical (generic, INN) name. 


Bulk Purchasing -- Procurement o 
obtain lower unit prices. 
drugs are identified by th 


C.& F. (Costs and Freight) -- Same as C.I.F. except marine insurance is not 
included in the selling price. 


C.I.F. (Cost, Insurance, Freight) -- When a seller quotes G.4.f., the preee Se 
the cost of goods, marine insurance, and all transportation charges to the 
named destination point are included. 


Capital Cost of Inventory -- The cost of monies tied up in inventory. If 

average inventories increase, then capital invested in inventory increases 
proportionally. Since these are funds invested in inventory which could 
be used for other expenditures, they should be valued at current bank 
interest rates. 


Call for Offers -- A publicized invitation to bid. Used in tender or bid pur- 
chasing. Includes product specifications, required delivery date, closing 
date for submitting offers, and other requirements of participation. 


Card File =. A form of stock record based on the use of cards which are stored 
in a file box or a plastic visible-edge record tray. 


Centralized Model of Orgqanization -- A system of drug supply management in 
which all of the major functions of the logistics system are directed 
by a separate pharmacy or logistics unit. 


Certificate of Manufacture -- A document accompanying a commercial invoice 
which 1s presented to the buyer's bank -- usually a part of the require- 
meee. deeeet Of creda = certifying that the products have been 
manufactured, are ready for shipment, and are in safekeeping. 


chanical Pharmacist ~- An individual trained in pharmacy, usually at the 
Wests. ye who has had specialized training in the uses, side 
S, warnings, and dosages of medications for human use. 


Clinical Pharmacologist 


-- A physici 2 he ae : 
use, side effects, poyetcian who has had specialized (training am ithe 


do dite 
arnings, and dosages of medications for human use. 


Cold Chain -- A 5 
ystem of freezers, refrigerators, dry ice carriers, and other 


devices needed to mai 
ntain proper tem : 
perature for vacc 
of manufacture to the point of ad inibeeneen ines from the point 
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Combination Drug -- A 

= pharmaceutical product contain; 

Tnpredieae ning more than one active 
Compliance -- The de i i 

gree to which patients adhere to med i 

ES Se | . ed 
medicines as directed. a civic saaieaee 
Component -- Resources used in the operation of a logistics system. These 

include administration (organizational structure, policies, procedures) 

> 


an information System, personnel, facilities, equipment, finances, and 
drug supplies. 


Compound -- To mix together the ingredients of a prescription or drug formula 
Generally refers to a hand process performed for individual orders by a 
dispenser or pharmacist. 


Consumption-Based Estimate -- Prediction of future drug requirements on the 
basis of historical information on drug consumption. 


Contract Terms -- Specific requirements established by the buyer prior to 
making a supply agreement. 


Cost -- Cost in drug supply systems is one of three types: drug costs, 
Operating costs, and development costs. 


Cost Accounting -- A quantitative method that accumulates, classifies, 
summarizes, and interprets information for the purpose of planning 
improvements and cost reduction. 


Cost-Effectiveness -- The relationship between cost, as measured in monetary 
value, and effectiveness, as measured in terms of specific performance 
indicators. A cost-effective practice is one in which the effectiveness 


seems to justify the cost. 


Course-of-Therapy Prepackaging -- Prepackaging of drugs in sealed plastic 
bags, each bag containing a complete course of treatment for that drug, 
as established by standard treatment norms. The package usually contains 


a complete label with instructions for use. 


Currency -- A medium of fiscal exchange, including coins, bank notes, government 


notes, etc. 


Decentralized Model of Organization -- A system of drug supply ey ee 
which each agency, or each facility is responsible for its own selec ; 
procurement, storage, and use of drugs. 


i nt. 
Demand -- The desire to purchase a product accompanied by the means of payme 


i eded per 
Also the requirement rate of any item in terms of the quantity ne Pp 


unit of time. 


the carrier or shipping agent against 


Demurrage Fees -- Charges assessed by Re venicie dames the Chall speci fied 


the buyer for delay of a car, vessel, 
for unloading. 
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ent Costs -- Expenditures for items which are expected to have a 


Develops They may also be called capital costs 


working life more than one year. 
or startup costs. 


t -- The simplest method of procurement in which an item 1S 


Direct Procuremen 
t his quoted price. 


purchased from a single supplier a 


Directorate Model of Organization -- A system of drug supply management in 
which a separate logistics unit coordinates logistics activities, while 
the responsibility for per forming specific functions remains decentralized. 


Disintegration -- The breaking up of a tablet or capsule into granules or 


aggregates in an aqueous fluid. 


Dispense -- To prepare and distribute to a patient a course of therapy on the 
basis of a prescription. 


Dispenser -- An individual, usually with no more than ten years of formal 
education, who is trained to dispense medications, maintain stock records, 


and assist in procurement activities. 


Dissolution -- The breaking down of fine particles into molecules or ions 
homogeneously dispersed in an aqueous fluid. 


Distribution System -- An organization of administrative procedures, transport 
facilities, storage facilities, and user facilities through which supplies 
move from a central point to the user facilities. 


Dosage Form -- The form of a completed pharmaceutical product as it is admin- 
istered to a patient, for example, a tablet, oral solution, capsule, or 
injection. 


Double-Shelf System -- A no-paperwork system for stock control in which the 
stock of each item is physically separated onto two shelves. When the 
stock on one shelf is expended, the stock from the other shelf is used, 
and an order for replacement stock is placed. 


Drug -- Any product used in prevention or treatment, including vaccines, oral 
rehydration sachets, tablets, capsules, injectables, and galenicals. 


Drug eoeul ation -- Composition of a dosage form, including the characteristics 
of its raw materials, and the operations required to process it. 


Earnest Money -- A form of financial guarantee, like a bid bond, which is 
required by the buyer of the bidder at the time a bid is submitted and is 


forfeited if the successful bidder withdraws his offer or refuses to 
agree to the amnounced contract requirements. 


Economic Lty -- 
: ¢_Order Quantity -- The amount to be purchased in a perpetual inventory 
y ; teh minimizes the cost of carrying inventory and ordering 


Economic ~< 
Order Interval The time period between purchases in a periodic 


inventory system, which minimizes the cost of Operating the system 
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Effectiveness -- The degree to which a dru 
services, 


Efficacy -- The abilit 


of adr : a 
- y ug to produce scleftifically Proven therapeutic 


Evaluation oa third phase of the planning cycle in which the effects of 
program implementation are studied Systematically. 


Exchange Rate -- The rate at which currency of one country is exchanged for 
the currency of another country. The rate of exchange may be the Central 
Bank rate of exchang>. the commercial rate of exchange, the free rates of 
exchange, or the foreign rate of exchange. 


Excipient -- An inert substance used to give a pharmaceutical preparation a 
Suitable form or consistency. 


Expiration Date -- The date appearing on a drug product and established by the 
manufacturer, beyond which the manufacturer will not guarantee the 
potency, purity, uniformity, or bioavailability of the product. 


External Packaging -- The case, crate, carton or other container in which 
individual packages are placed. 


Financing -- The process of obtaining monies for a supply system and planning 
for the expenditure of these monies. 


Financial Guarantees -- Deposits in the form of earnest money, bid bonds, 
peformance bonds, or retention money required of suppliers in order to 
guarantee their participation once they have submitted a bid or to ensure 
the complete fulfillment of contract obligations if the bid has been won 


by them. 


First-In/First-Out Procedure -- A method of inventory management 1n a the 
first products received are the first products issued. This metho 
minimizes the chance of drug expiration. 


; . h 
F.0.B. (Free on Board) -- A pricing strategy in which the seller barge oe 
costs up to the point of placing the product onboard a commercia on 
at the point of the product's origin. The buyer bears or arrange 
all costs from then on. 


system. 
Fixed Order Quantity System -- Another name for a perpetual inventory Sy 


Ory 


; ic invent 
Fixed Interval Inventory System -~-Another name for a periodic 
nnn UES SEES 


system. 
. ocedures for 
Flow Chart -- A pictorial representation of the processes and proc 


performing a specific operation. 
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Form -- A document which moves from one unit to another, carrying = ee 
information about drug needs, shipments, movement of drugs, and siel che 
subjects; copies are filed at various points in the oi strae — 
to help form the “audit trail" for tracing the flow of drugs and funds. 


ommended drugs compiled by an individual 


l -- A list of approved or rec 
ae 1 and scientific professionals for the 


practitioner or a group of medica 
purpose of a specific medical practice or supply system. 


Freight -- The rate charged for carrying goods. The word is also applied to 
the items to be carried, but the correct term for them 1s cargo. 


Functions -- In a drug supply system, the major functions are: selection, 
procurement, distribution, and use. 


CMP (Good Manufacturing Practices) -- Performance standards for pharmaceutical 
—— manufacturers established by the World Health Organization and many 
national governments; include criteria for personnel, facilities, equipment, 
materials, manufacturing operations, labeling, packaging, quality control, 
and in most cases, stability testing. 


Galenical -- A product prepared with one or more organic ingredient. 


Gantt Chart -- One of the earliest types of project control chart designed to 
indicate the progress for each activity which should be made during each 
specific time interval. 


Generic Name -- The official name of a drug, regardless of the manufacturer. 
The generic of "medical" name is generally the International Nonproprietary 
Name (INN) established by a body of the World Health Organization. 


Hidden Costs -- Costs in addition to the contract price which are “hidden" 
in the supplier's past performance. These include costs associated with 


poor quality, late deliveries, defaults on deliveries, short-packing, and 
other factors. 


Holding Costs -- The costs of carrying inventory, usually expressed as a 


percent of the average inventory. These include both the capital costs 
and the storage costs. 


Identity -- Presence of the corrective active ingredient in a drug product. 


Immediate Container (Package) -- The individual jar, bottle, box, blister 
pack, or other container in which a single group of items is packed. 


Imprest System -- A form of periodic inventory control in which stocks are 
replenished up to a pre-established imprest level. No running stock 
records are kept. The only stock control document is a preprinted sheet 


showing each item, its description, the unit of issue, and the imprest 
level. Generally used at small facilities. 


Information System -- The system of records which 
facilities, and clinical facilities; 
supply needs, consumption data, 


are kept at offices, storage 
forms which are used to communicate 
and other information about the System; 
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reports which summarize the data from 
evaluation purposes; 
these documents. 


records and forms for pl 
planning and 
and procedures which coordinate the use and flow of 


International Procurement Services -- Organizations such as UNICEF. WHO 
ECHO, and other nonprofit groups willing to assist in Se eant 


Inventory ~- The stock kept on hand at any point in order to protect against 
uncertainty, permit bulk purchasing, minimize waiting time, increase 
transportation efficiency, and buffer against seasonal fluctuations 


Inventory Control -- The function of supply management which aims at providing 
sufficient stocks of drugs at the lowest costs possible. 


Inventory Models -- Systems of inventory control which determine how much 
stock 1s bought and how often it is bought. The major types are periodic 
and perpetual inventory systems. 


Inventory Taking -- A periodic activity in which a physical count is made 
of the stock and compared with inventory control records. 


Inventory Value -- The sum of the number of units of each item on hand or 
in storage in the system times the current unit price of each item. 


Irrational Prescribing -- Extravagant prescribing, overprescribing, incorrect 
prescribing, multiple prescribing, or underprescribing of medications, as 
compared to good standards of treatment. 


Issue -- To distribute a specific amount of an item to an intermediary stocking 
facility or a clinical facility. 


Jobber -- A dealer who purchases supplies from a manufacturer and resells them 
to the ultimate buyers. 
Labeling -- Placing written or symbolic instructions on the immediate container 


in which drugs are dispensed. 


urement cycle. It 


Lead Time -- The time interval needed to complete the proc 
d and ends when 


begins at the time the need for new stock is recognize 
that stock is received and available for issue. 


omponents of the lead time, 


i lysis -- A systematic study of the c 
ar ¥ time can be reduced. 


aimed at discovering areas in which the lead 


Lead Time Demand -- The number of units demanded and issued during the lea 


time. 
ued by the buyer's bank stating 
the seller to claim from his 


esents the required documents 
it is 


Letter of Credit -- An interbank document iss 
that a certain sum of money is available Ra 

i i t and pr 

bank as soon as he ships a consignmen 

The letter of credit becomes irrevocable when 


as specified. 
3 mbered by the buyer's bank. 


approved and nu 
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1 -- The specific location in the health system hierarchy; this may be the 


Leve 
or community level. 


national, regional, district, 


-- A classification of drugs according to the medical practitioners 


l-of-Use ; 
ee linical facilities at which they are used. 


who use them and the c 


Logistics -- The science of procuring, maintaining, and transporting supplies. 


e -- The recurrent sequence of functions which are required for 


Logistics Cycl : 
the steady supply of goods, including selection, procurement, distribution, 


and use. 


Make or Buy -- A management decision which involves the analysis of the cost 
and potential benefits of manufacturing a product, rather than buying it 


on the open market. 


Materials Management -- The group of management functions related to the 
complete cycle of supply flow, including the requisitioning, purchase, 
storage, inventory control, shipping, and distributionof the product. 


Meniscus -- The concave surface which appears at the top of a column of liquid. 
Mini-Maxi Strategy -- A planning strategy which identifies the minimum changes 


needed to incrementally improve a system and the maximum changes needed 
to substantially improve the system. The costs for each alternative 
are specified. 


Multi-Source Drug -- A drug which is available from multiple suppliers, either 
because it is not under patent or because the patent owner has sold 
licenses to other suppliers to produce the drug. 


Negotiated Procurement -- A procurement method by which the buyer approaches 
a small number of selected potential sellers and bargains with them 
directly to achieve specific price or service arrangements. 


Open Tender -- The formal procedure by which quotations for the supply of 
drugs under their medical (generic) names are invited from any manufacturer 


Or representative on a worldwide basis, subject to the terms and conditions 
specified in the tender invitation. 


Operating Costs -- One of three components in drug supply costs, also termed 


recurring costs; include all items which are routinely included in the 
annual operating budget. 


SNe ee es ~ Ree i 


ing the cost of preparing an order, 


; ; the staff time invol i : 
checking of inventory levels, ved in routine 


and any related special fees. 


Order Status -- The position of an orde 
which must be performed for the or 
country, 


r with respect to the specific tasks 
der to be successfully delivered to the 
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Order Quantity -- The 
vider Quantity amount of stock cont 
any given item. racted for at any one time for 


Organizational Table -- A diagram indicating the main staff positions i 
Organization and their relationship to each other mache 


Organogram -- An organizational table. 
Pallet -- A transportable flat storage base, with or without sides designed 


to hold and move quantities of stora . : 
: ‘ ge by mechanical h 
chiefly forklift devices. andling methods, 


Parity Rate -- See Exchange Rate. 
Patents -- Exclusive rights given manufacturers for fabrication of a specific 


product, use of a specific process, or application of a product or 
process in a specific way. 


Payment Terms -- The conditions arranged between a buyer. and a seller regarding 
the method of reimbursement. Letter of Credit and commercial or deferred 
terms are the most common. 


Performance Bond -- A form of financial guarantee which the supplier deposits 
at the time he acceps the contract. This amount is forfeited if he 
defaults on the contract. 


Periodic Inventory -- An inventory control system in which stock levels are 
reviewed at specific intervals and order quantities are determined on the 
basis of the stock on hand at the time of review. 


Perpetual Inventory -- A system in which the inventory levels are continually 
reviewed and new orders are issued as soon as the stock falls below a 


predetermined reorder level. 


Pharmaceutical Assistant -- One of a number of individuals trained specifically 
to perform some of the functions of a graduate or bachelor level pharmacist. 


Pharmaceutical Product -- Any drug product used in prevention or treatment, 
including vaccines, oral rehydration sachets, tablets, capsules, inject- 


ables, and galenicals. 


el training in pharma- 


i om i ivi ceived bachelor lev 
Pharmacist An individual who has re aod Oe 


ceutical sciences, dispensing practices, industrial pharmacy, 
aspects of pharmacy. 


Pharmacology -- The study of medicines and their actions. 


cribe pharmacy technicians, 
and dispensers, all of whom 


a 
in the functions of 


pharmaceutical assistants, prescriptionists, 
are staff members trained specifically 
preparing and dispensing drugs. 


to assist 


e filled in a 


acity which must b 
ge cap y regional ware- 


1 medical store, 
1 facilities. 


-= The total of all the stora 
including the central} 
and all regiona 


Pipeline 
drug supply system, 
houses, district warehouses, 
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agramming of the supply system and 
k held at each point in the system. The 
he amount of stock actually needed and 


Pipeline Analysis -~- The systematic di 
calculation of the amount of stoc 
analysis is intended to determine t 
the amount of stock held. 


Planning Cycle -- The sequence by which planning, then implementation, then 
evaluation, then revision of plans is performed. The planning cycle 
which is repeated can be of constant scope in which the program does not 
expand, or in the form of an ever-expanding spiral, with each planning 
cycle concerning itself with an increasingly large program. 


Planning Team -- The sum of individuals representing various interest groups 
assembled for the purpose of devising a framework for improving pharma- 
ceutical supply, including an implementation plan. 


Population-Based Estimate -- Prediction of future drug requirements based 
on the demographic composition of the population, the disease patterns, 
and standard norms for treatment. 


Port Clearing -- The process of locating items in port, obtaining the proper 
import documentation, paying the necessary fees, and inspecting the drugs 
for damage during transit. 


Potency -- The extent to which a drug contains the specified amount of the 
active ingredient. 


Prescribing -- The act of determining what medication the patient should have 
and the correct dosage and duration of treatment. 


Preventive Maintenance -- A series of activities performed by a mechanic 
and/or driver designed to prevent breakdown of vehicles. This is the 
least expensive form of maintenance. 


Primary Manufacture -- The production of active medicinal substances and 
other ancillary substances from substances from basic materials, for use 
in pharmaceutical formulations. 


Procurement -- The process of acquiring supplies, including those obtained by 
purchase, donation, and manufacture. 


Product File -- A card or ledger file which records the performance of supplier 
for each product. 


Purity -- The extent to which drugs are free from potentially harmful contam- 
inants, significant quantities of other drugs, bacteria, or other micro- 
organisms. ’ , 


Quality Assurance -- The management activities required to assure that the 


drug which reaches the patient i 
patient. P s safe, effective, and acceptable to the 


Quality Control -- The testin f ; ps: 
‘of quality. 8 of drug samples against specific standards 
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Receiving Report -- A document indicati 
whom, the total quantity in the sh 
lost stock. 


ng when items were received, from 
1pment, and the amount of damaged or 


Record -- A document or set of documents maintained as card files 
> 


. ac ledgers, or 
in folders to record specific information for use by a single : 


unit. 


Registration -- The process of requiring suppliers to file specific applications 
which provide detailed information, prior to considering them for an 
order. 

Report -- A document prepared quarterly, semiannually, and/or annually to 


summarize drug consumption and expenditures; used to project future drug 
needs, to revise budgets, and to assess drug utilization. 


Restricted Tender -- Procurement procedure in which participation in bidding 
1s limited to suppliers who meet certain prerequisites or who have pre- 
viously registered as suppliers. 


Resistance -- The characteristic of bacteria which enables them to lose 
sensitivity to specific antibiotics. 


Retention Money -- See Performance Bond. 
Revolving Fund -- A fund for which initial capital is provided by government 


appropriation or bilateral donation, but which is then intended to be 
self-sustaining with all expenditures being replaced from monies collected 
for the fund. 


Routing -- Determining the order in which facilities will receive their 
deliveries, based on the geographical location of facilities and an 
attempt to minimize delivery costs. 


Safety Stock -- The buffer, cushion, or reserve stock kept on hand to protect 
against stockouts caused by delayed deliveries or markedly increased 
demand. 

Scheduling -- Determining the dates on which one facility will deliver supplies 


to another. 


control in which 


Scheduled Purchasing -- Another name for periodic inventory nor cs 
stock levels are reviewed at several set times and orders are Pp 
necessary. 

ici usuall 

Secondary Manufacture -- The processing of medicinal age y 

together with ex duce a pharmaceutical dose form. 


together with excipients, to pro 
; nt of drugs 
Selection -- Systematic choice of drugs to be supplied and the amou 
to be supplied. 
based on the 


uirements 
and standard 


~— ‘ction of future drug req 
Predic 5 treated, 


ice- ed Estimate : 
Service-Bas disease pattern 


study of health services provided, 
treatment norms. 
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Service Level -- The proportion of total demand of an item which 1s met 
from stock on hand. 


Shelf Life -- The length of time a material may be stored without affecting 


the usability, safety, purity, or potency of the item. 


Single-Source Drugs -- Drugs which, because of patent rights, are available 
oS Se eee 


from only one manufacturer. 


Specifications -- A precise description of an item to be procured, including 
—_—— SSO e 
any special requirements. 


Standard Norms for Treatment ~~ Guidelines for therapy, usually developed by a 
select committee, which are used to train medical personnel and to help 
direct drug procurement. 


Stock -- Stored goods on hand. 
Stock Number -- Number designating each item in inventory. These numbers are 


assigned in a systematic sequence, often by therapeutic category. 


Stockout -- Complete absence of an item that is normally expected to be on 
hand. 
Stock Records -- Basic information tool for inventory management ; records all 


transactions for an item, including receipts, issues, orders placed, 
orders received, and stock losses. 


Stocking Cost -- The cost of maintaining stock, including the capital and 
storage costs. 


Stock-Take -- The process of inventory taking, in which a physical count is 
made of all items in inventory and compared with the written record. 


Storage Cost -- The costs incurred in holding inventory that are in addition 
to the capital costs of inventory. Storage costs include the stocking 
cost (floor space, taxes, utilities, etc.), deterioration and spoilage, 
obsolescence, expiration of products, and pilferage. 


Supplier -- Any individual or company who agrees to provide medications, 
regardless of whether that party is the manufacturer. 


Supply Management -- See Materials Management. 


Supplier File -- A record kept for each individual supplier indicating when 
orders were placed, when they were received, what kind of service the 
supplier provided, and the quality of the product provided. 


Supplier Reliability -- The past performance of a supplier in terms of the 
drug and packaging quality and level of service provided. 


Symbolic Labeling -- A system for providing written instructions for patients 
using sketches and other graphic representations. 
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Tendering -- The procedure b 


y which competin i ; 
contract. P & bids are entered for a particular 


Transshipment -- Shipment of Supplies to an intermediate location, from which 
they are forwarded by another means of Cransport to a facility 
Therapeutic Equivalent -- Pharmaceuticai substance which, when administered to 


the same individual in the same repj 
gimen, will provide ess 
same efficacy. : ot 


Therapeutic Categories -- Divisions of drugs according to their clinical use 
The categories often have a System for assigning numbers. ; 


Total Inventory Position -- All stock available and soon to be available 
including stock on hand and outstanding orders. 


Trade Terms -- A set of standard terms to describe the buyer's and seller's 
responsibilities in international trade. 


Treatment Norms -- See Standard Norms for Treatment. 
Two-Bin Inventory Control -- Same as Double-Shelf System except that two 


physically separate bins are used rather than shelves. 


Unit of Issue -- The unit in which inventory is maintained. This quantity 
must be known whenever new issues are initiated. 


Uniformity -- The characteristic of drugs by which their consistency, color, 
shape, and size do not vary from one dose to the next. 


Use -- The process of passing drugs from the supply system to the patient, 
which involves labeling, packaging, dispenser training, medical auxiliary 
training, and physician training. 


Unique Identifiers -- Techniques by which stolen or missing drugs can be 
identified as originating with the government supply system. Unique 
identifiers include labels with the program logo, recording of batch 
numbers, and embossing of tablets and capsules. 


VEN System -- A system of setting priorities for drug purchasing and stock 
keeping, in which drugs are divided according to their health impact 
into Vital drugs, Essential drugs, and Non-essential drugs. 


Visual Inventory System -- A no-paper inventory control method in eS ees 
need for order is determined simply by physically looking at Che 


on the shelf. 
icularl 
Wall Chart -- A method for monitoring the progress of a system, particu y 
for monitoring order status. 


fluctuates between zero 
k -- That part of the inventory which u ee a 


; ‘ ’ 
Working Sto The other component of inventory 


and the order quantity. 
Stock. 


Selected Annotated References 


The following annotated references have been selected for thei ; 
value as textbooks, training materials, and references for ministr FS chem 
officials, advisors, supervisors, physicians, pharmacists. and mene i ose 
involved in the drug supply process. Recent prices, ar A Pampa: ce oat uals 
Provided to help in choosing materials for Purchase. These prices is ee een 
usually include international postage and are, of course, subject to inc 
A list of publishers' addresses appears at the end of the references. Brees 


A. General Works 
B. Selection 

C. Procurement 
D. Distribution 
E. Use 

ie 


Publishers' Addresses 


A. GENERAL WORKS 


Bates, J.A.; Hartman, F.; O'Connor, R.W.; Quick, J.D.; and Rousselle, P.J.: 
Procurement and Use of Drugs: Managing the Process to Advantage. In 


Zatuchni, G.I. (Ed.), Vaginal Contraception: New Developments. New York: 


Harper and Row, 1979, pp. 325-335. 


A comprehensive review of the process of selection, procurement, distribution, 
and use of drugs in public health programs in developing countries. Reviews some 
of the major logistics problems and offers a few examples of creative solutions. 


Dunnill, P.: The Provision of Drugs by Appropriate Technology. Appropriate 
Technology 4 (2): 16-17, 1977. 


Discusses the supply of pharmaceuticals in deve loping countries with partic- 
ular emphasis on some of the aspects of pharmaceutical production. A con 
ceptual introduction with a moderate amount of technical information. 


s for Primary Health Care: 
Washington, D.C.: 
Monograph 


Gish, 0. and Feller, L.L.: Planning Pharmaceutical 
The Supply and Utilization of Drugs in the Third World. ; 
American Public Health Association, International Health Program 


Series, No. 2, 1979. 


= rmaceutical 
A detailed exposition of the issues regarding the a erpepaager <= 
; ; : 
industry, pharmaceutical production in deve loping pela ca aceckee 
utilization of drugs, and distribution. Heavily reference 


practical suggestions. 


568 Selected Annotated References 


McMahon, R. et al: On Being in Charge--A Guide for Middle-Level Management 1n 


Primary Health Care. Geneva: World Health Organization, 1980. 
=e Le FO SS 


Written to the mid-level manager in developing countries with bee use 

of figures, summary statements, and some exercises. Covers ne Es. 
aspects of drug supply including selection of a Corman # Ae ba 
drugs, record keeping, arrangement of storage space in perip sb Bs 
facilities, and some important planning aspects related to supplies mov ‘ 
An excellent handbook and training guide for managers and supervisors 1n 


all types of primary health services. 


National Academy of Sciences: Pharmaceuticals for Developing Countries. 
Washington, D.C.: Conference Proceedings, Institute of Medicine, 1979. 


Proceedings of conference attended by knowledgeable persons from American 
governmental agencies, pharmaceutical firms, and academic institutions, and 
from the European pharmaceutical industry, academic science, and the World 
Health Organization. Papers focus on the problems associated with deve lop- 
ment and distribution of the pharmaceuticals needed by developing countries. 


Reisman, A.: Materials Management for Health Services. Lexington, MA: 
Lexington Books, 1981. U.S.$35.95. 


A somewhat technical and more advanced textbook focused primarily on hospital 
supply management. Extensive use of summary tables, figures, checklists, 

and examples to describe the functions of materials management, managerial 
infrastructure, audit procedures, information systems for materials manage- 
ment, decision rules for efficient and economical operations, and material 
handling equipment. Lengthy glossary. 


Segall, M.: Pharmaceuticals and Health Planning in Developing Countries. 
Brighton, Sussex: Institute of Development Studies, Communication 119, 
1975. 


Basic, but comprehensive, discussion of the role of pharmaceuticals and 
health and health care in developing countries, therapeutic need and cost- 
effectiveness, national production, importation, distribution, and the 
process of formulating a pharmaceutical policy for a developing country. 
Discussion of what needs to be done, rather than how to do it. 


United Nations Department of Economic and Social Affairs: Supply Management : 
Towards Better Use of Equipment and Material Resources in Developing 


a “"“Mndr Vacbe tee Ce eerie ee, 
Countries. New York: United Nations, No. 18.11.H.3;5 1976. U.S. 6800. 


Written as a training guide for national officia 
this 60 page monograph clearly defines and brief 
components of supply management, 

ment, shipping and transportation 


ls and technical advisors, 
ly explains the major 
including Organization, materials procure- 
» inventory control, stores services, 
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information Systems, and personnel management. 
staffing Supply management services and a glossa 
directed toward pharmaceutical] supply, 
Supply management in general. 


Specific guidelines for 
ry are included. Not 
but an excellent introduction to 


U.S. Department of Health, Education, and Welfare: Guidelines for Analysis 


of Pharmaceutical Supply System Planning. Rockville, MD: U.S. DHEW 


Publication No. (PHS) 79-50086, 1979. 


A somewhat academic and pro-industry, but nevertheless informative discussi 
of pharmaceutical sector dynamics, a conceptual framework for a shaneeeeuricel 
supply System, planning for national pharmaceutical supply policy, and some 
topics related to distribution of pharmaceuticals to rural populbataienen 
Relatively greater emphasis on issues which impact on the drug industry 
including regulation of local manufacturing, good manufacturing practices, 
patents, and commercial pharmacies. There is somewhat less discussion of 


issues related to providing drugs through public health programs and cursory 
discussion of practical aspects of drug Logistics. 


gWardell, W.M.: Controlling the Use of Therapeutic Drugs, An International 
Comparison. Washington, D.C.: American Enterprise Institute, 1978. 
0.8.97 -25; 


A series of detailed country studies focused primarily on regulation of drug 
registration, quality, and prescription practices at the national level. 
Although most of the countries are developed, there are many practical ideas 
and realistic discussions of their implementation. 


WHO: Expanded Programme on Immunization. Geneva: World Health Organization, 
1977. 


A comprehensive manual detailing program design, program management, vaccine 
handling, health education for immunization, and program evalualtton. 

Quite detailed, very practical, and clearly written. Very useful reference 
book. 


World Health Organization: National Drug Policies. WHO Chronicle 29: 337-349. 
1975. —— os 


Outlines key points in the development of a national drug policy. cis a 
range of subjects beyond those immediately relevant to public drug supply 


for primary health care. 


No. 8068: 
Yudkin, J.: Provision of Medicines in a Developing Country. The Lancet No 


810-812, April 15, 1978. 


in an African country which highlights 


d offers a few practical interventions. 


A case study of public drug supply 
some of the most prevalent problems an 
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B. SELECTION 


(see Appendix II.A.1. for further sources of drug information). 


Bochner, F. Carruthers, G., Kampmann, J., Steiner, J., and Azarnoff, D.: 
Handbook of Clinical Pharmacology. Boston, MA: Little, Brown & Co., 


Tope. U.S.$10.95. 


Handy little reference on many of the most common drugs. Does not include 
drugs of special interest in tropical environments. 


Sewell, W.: Guide to Drug Information. Hamilton, Ill: Drug Intelligence 
Publications, Inc., 1976. U.S.$12.00. 


Excellent comparison of numerous sources of drug information including side 
by side tables. Indicates the countries, languages, or areas of the world 
served by the source, some price information, and some side by side comparisotr 
of the content and usefulness of the information sources. 


Speight, A.N.P.: Cost-Effectiveness and Drug Therapy. Tropical Doctor, 5(2), 
April, 1975. 


A classic discussion of the problems of selecting and using drugs in a 
cost-effective manner in developing countries. Excellent arguments in 
support of rational drug use. 


The Medical Letter. New Rochelle, New York: The Medical Letter, Inc. 


A scientifically objective, but conservative, periodical which is available 1 
English, Spanish, Italian, and French. Although focused priamarily on drugs 
of interest to American physicians, its reviews are excellent and often 

cover topics such as: drugs of choice for parasitic infections, use of newly 
released medicines, relative cost-effectiveness of alternative drugs. 


UNICEF: Hygeia, 2nd Revision. New York: UNICEF, SUNO-16, May 1964. 


Includes a variety of catalogue references including the names of 29 
organizations with their addresses from whom clinic and ward equipment, 


laboratory equipment, bacteriology, serology, and biochemistry and x-ray 
equipment, etc. can be purchased. 


UNICEF: RANI Guidelist. New York: UNICEF, 1975. 


A composite list of equipment and supplies for peripheral health facilities 
correlated with the World Health Organization's "Provisional reference list 


+ ea and suplies for peripheral health services." Four types of 
ealt acilities assumed; various i r 
Rete: ; categories of staffing patterns are 
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World Health Organization: The Promotion and Development of T 


Geneva: World Health Organization, Technical Report Series To eponal Medicine. 


Annual Subscription Sw.Fr. 100. No. 622, 1978, 


Report of a WHO meeting in which th 


for promot ing traditional medicine, current utilization of traditional 
medicine in the national health care systems, the integration of traditional 
and modern medicine, and manpower development are considered. An important 


reference in policy discussions concerning the inclusion of traditional 
medicine in public health programs. 


e nature of traditional medicine, reasons 


World Health Organization:. The Selection of Essential Drugs. 
Health Organization, Technical Report Series No. 615, 1977. 
scription Sw.Fr. 100. 


Geneva: World 
Annual Sub- 


A comprehensive discussion of the process by which the WHO essential drug 
list was developed and a clear listing of the guidelines which countries 
should use in developing their own drug lists. 


* 


World Health Organization: The Selection of Essential Drugs. Geneva: World 
Health Organization, Technical Report Series No. 641, 1979. Annual Sub- 
scription Sw.Fr. 100. 


Does not include a discussion of the process for selecting essential drugs, 
but has a lengthier list than the original report and provides a therapeutic 
classification for these drugs. 


World Health Organization: Drug Information. Geneva, World Health Organization, 
PDT/ DI. 


A bulletin devoted to international transfer of information on current drug 
problems. Published quarterly. Availale free. 


C. PROCURE MENT 


Al jian, G.W.: Purchasing Handbook. New York: McGraw-Hill Book Company, 1973. 
U.S.$45.95. 


Lcl : ized in 
Standard reference book on policies, practices, and sabi ap we 
departments responsible for purchasing management or re Aa ay" £ 
Lists professional purchasing organizations on pages 29-7 to ; 


For advanced personnel. 


Medical Equipment Management in Hospitals. 


Rameeeen Hosphteh mesoci actor 1978. U.S.$45.00. 


Illinois: American Hospital Association, 


ls. 
Useful work appropriate for large sophisticated hospitals 
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ent for Health Care Institutions. 


- tees Purchasing and Materials Managem 
ee 19075, U.S.$15-95- 


Lexington, MA: D.C. Heath and Co., 


ritten introduction to most aspects of procurement and 


materials management as they relate to health care organizations. Although 
written for developed countries, the content is largely applicable in any 
health organization. Discusses quality assurance, make-buy decisions, 
purchasing mechanisms, techniques of cost reduction, basic principles of 
inventory management, and measuring performance of purchasing organizations. 


Excellent basic text. 


A very clearly w 


Baily, P.J.H.: Purchasing and Supply Management, London: Chapman and Hall, 


1978. U.S2919.95. 


Very readable paperback with content somewhat similar to the Ammer book, but 
greater emphasis on large scale institutional purchasing and somewhat less 
emphasis on materials management within the institution. Valuable intro- 
ductory text and reference. 


Combs, P.H.: Handbook of International Purchasing, 2nd Edition. Boston: 
C.B.1. Publishing, 1976. “U.S.$14.95; 


Basic description of the mechanisms of international purchasing with emphasis 
on commercial entreprises. Contains basic definitions, explanations of 
international trade terms and forms, and some principles of economical 
procurement. 


Gasdia, S.D. and Brennan, E.C.: Purchasing Pharmaceuticals on a Competitive 
Basis. Hospital Formulary Management, August-September, 1968. 


Focuses specifically on bid purchasing of pharmaceuticals and provides some 


very practical guidelines on quality control, supplier selection, and other 
pertinent topics. 


‘ae The Growth of the Pharmaceutical Industry in Developing Countries: 
Problems and Prospects. New York: United Nations Sal 

: @s No.: Ewgo. 41.5.4, 
1978. U.S.$2.50. ileal 


Provides useful background on the magnitude of production, trade dynamics 
marketing patterns, and drug innovation among nuk bieet tonal phatuaceutical 
companies. Then explores issues of importation, production, marketin and 
distribution as they apply to the promotion of pligkiieecutical eee cin 
capacity in developing countries. Considers several new policies on 
oops ae a preparation of a priority drug list, national 
-buying agencies, local research a jol i 
proposed Co-operative Pharmaceutical Btoduccion MEA! i hal: 
(COPPTECs), and the role of UNIDO in the field of Penaeus 
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UNIDO: 


Information Sources on the Ph 
armaceutical Indust : : 
Nations Industrial Development Organization, 1976. i: ow Eee toived 


Bibliographic reference which 


1S of some use if course 
1s being considered. 


~o f-ther apy Packaging 


UNIDO: Manual for the Preparation of Industrial Feasibili ‘al 
New York: United Natio liity Studies. 


ns Industrial Development Organization, 1978. 


A rather technical, but complete guide to the Preparation of the type 
of study necessary to evaluate the wisdom of initiating local or government 
production. Worth having if local production is being planned. 


UNIDO: Appropriate Industrial Technology for Drugs and Pharmaceuticals. 
New York: United Nations Industrial Development Organization, 1980. 


Contains some discussion of the Principles involved in establishing domestic 
phagmaceutical production and gives a number of enlightening country studies. 
Should be read by those considering government or local product ion. 


U.S. Department of Health, Education, and Welfare: Guidelines for Analysis 
of Health Sector Financing in Developing Countries. International Health 
Planning Methods Series. DHEW Publication No. (PHS) 79-50087, 1979. 


General discussion of health sector components and costs, sources of data on 
health sector financing, and issues in evaluating the impact of financing 
strategies’. Includes some useful sample tables for analyses and an exten 
sive bibliography. A thought provoking starting place for policy discussions 
on financing alternatives. 


Westring, G.: International Procurement: A Training Manual. New York: 
United Nations Institute for Training and Research, 1977. 


A very dense text book which is not particularly oriented to supplies procurement 
and certainly not to pharmaceuticals procurement. Nevertheless provides — 
detailed discussions on some of the fundamental aspects of purchasing 

including trade terms, procurement methods, techniques for qualicy acura 


and purchasing, and payment mechanisms. 


WHO: Certification Scheme on the Quality of Pharmaceutical nn 
in International Commerce. Geneva: World Health Organization, 


ely untested means of quality wan 

The publication describes a proces 
national drug regulatory 
this purpose. 


WHO scheme provides a feasible but larg 
assurance for international purchasers. | 
for obtaining certification from these suppliers ; 
agency and gives a sample form which can be used for 
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Attwood, P.R.: Planning a Distribution System. London: Gower Press Limited, 


1971. 


Textbook aimed primarily at commercial entreprises in developed countries. 
Provides a systematic discussion of the process involved in designing or re- 
designing a distribution system. Will not solve the problem of spare parts 
or bad roads, but will provide some guidance for optimizing the use of 


avallable resources. 


Blake, M.I.: Shelf-Life and Storage Conditions. American Druggist 175:30, 
84, (May), 1977. 


Useful pointers regarding storage and labeling of drugs. 


Bowersox, D.J.: Logistical Management: A System Integration of Physical 
Distribution Management and Materials Management. New York: Macmillan 
Paptesnine Co., Ine., 1974. U.S.S19.95. 


Comprehensive discussion of all aspects of logistics. Although based on the 
commercial sector its discussion of physical distribution, materials managemen 
coordination, planning, transportation, inventory control, warehousing, 

system design, and administration will be useful for individuals not trained 
in logistics management. For more advanced training and personnel. 


Drug and Therapeutics Bulletin (Editorial): Storage and Shelf-Life of Drugs: 
When 1s 1t important? Drug and Therapeutics Bulletin 15 (21): 81-83, 1977. 


One of these few discussions of when and why worry about shelf life. Not 


particularly good for the purposes of drug supply in public health programs 
but 1s a reasonable introduction. 


Elford, J.: How to Look After a Refrigerator. London: AHRTAG, 1980. 
U.S.$11.00 (includes air mail postage). 


Clear and simple step-by-step instructions for the care and maintenance of 
kerosene, gas, and electric refrigerators. Also describes how to store 


vaccines safely in the refrigerator, cold boxes, and vaccine carriers. 
A must for cold chain maintenance. 


England, R.: How to Make Basic Hospi 
pital Equipment. London: 

Technology Publications, Ltd., 1980. — ne 

The late Will Eaves, a medical engineer, 

metal tubing and other equipment from woo 

from scrap heaps in Africa. 

as those of other health work 


designed and built beds, wheelchairs, 
| d, metal tubing, and wheels taken 

This book brings together Eaves' designs as well 
€rs 1m various parts of the world 
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Intermediate Technology: A Manu ildi 
- al on Building Const : 
Intermediate Technology Publications, Ltd., iL Yaneal maps 


: er and practical manual which considers design issues and business 
ees S$, as well as instruction in masonry, carpentry, concrete, and 
> 
inishing trades. Some parts useful for warehouses and storage facilities 


Lloyd, John S.: Improving the Cold Chai : 

vol, aa) oe i n for Vaccines. Who Chronicle, 
A clear, concise, but fairly comprehensive review of the main technical and 
management issues in the operation of an effective vaccine cold chain 
Discusses typical problems and describes the cold chain from vaceeaea: 
manufacture to mobile field vaccination teams. Emphasis on local production 
Based on experiences in Ghana, but has general applicability. 


Oates, J.: Maintaining your Car. New York: Laubach Literacy International, 
1979. 


This manual, with its easy to follow instructions, makes simple repairs easy. 
The book's clear illustrations can help make simple repairs or spot a system 
that isn't working properly. Fuel, engine, ignition, exhaust, electrical, 
cooling, lubrication, suspension, steering and braking are all explained, as 
are the systems’ common ailments and their symptoms. 


Taff, C.A.: Management of Physical Distribution and Transportation. 
Homewood, Ill.: Richard D. Irwin, Inc., 1972. U.S.$18.95. 


A basic textbook with many of the topics covered in Bowersox. It has some 
helpful discussion of warehouse management, make-buy decisions, packaging, 
and international distribution. Also covers documentation and shipper 
liability. Medium-level text for knowledgeable personnel. 


WHO Expanded Programme on Immunization: Training for Mid-level Managers. 

Geneva: World Health Organization, 1979. 

A step by step discussion of all aspects of the organization, management , 
and operations of vaccine supply programs. It provides many practical 
suggestions and specific guidelines for managers at all levels of the ‘ 
supply system. Training models include: Allocate resources, Manage the 
Cold Chain System, Conduct Vaccination Sessions, Supervise Performance, e. 
Provide Training, Conduct Disease Surveillance, and Ensure Public Partic1 


pation. Well worth having. 
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E. USE 


ibing and 
see Appendix II.A.1. 


for additional references on drug prescr 


use.) 


American Society of Hospital Pharmacists: Training Guidelines for Hospita’ 
Pharmacy Supportive Personnel. Washington, D.C.: American Society oO 
LS 
Hospital Pharmacists, 1976. 


Aimed at western hospitals, but provides a good format for evaluating 
pharmacy support personnel, and it Us cheap. 


Blum, R., Herxheimer, A., Stenzlaed, C., Woodcock,J. (Eds.): Pharmaceuticals 
and Health Policy. New York: Holmes and Meier, 1981. U.S.$37.50, 272 pp. 


Comprehensive and highly useful volume. Addresses some of the medical 
issues and data bearing on the major aspects of drug supply, beginning with 
research in the laboratory, going through manufacture, with drug evaluation, 
marketing, then through education of prescribers and dispensers, and finally 
to the central figure, the consuming patient. 


Bowler, D.P.: Child Health Manual for Community Nurses. Geneva: World 
Health Organization in conjunction with the Department of Health, Papua 
New Guinea, 1973. 159 pp. 


Covers most aspects of child health care, and includes a section on 
maternal health. Basic nursing knowledge is assumed. Symptoms, diagnosis, 
treatment, and drugs are dealt with in the relevant sections. Very useful, 
and applicable to auxiliaries in other regions. Available in English and 
French; Portuguese version in preparation. 


Chesterman, C.C.: Tropical Dispensary Handbook. Guildford, United Kingdom: 
Lutterworth Press, 1960. 


An aid to the tratning and practice of medical assistants, in regard to those 
involved tn medical practice for rural dispensaries in developing countries. 


Durgin, J.M., Hanan, Z.1., and Ward, C.0.: Pharmacy Technicians' Manual, 
Second Edition. St. Louis, The C.V. Mosby Company, 1978. U.S.$15.50. 


A handy text book for the training of pharmacy technicians, dispensers, and 
compounders in general aspects of pharmacy, purchasing, inventory control, 


dosage forms , dispensing systems, drug information, and the role of the 
technician. 


Elliott, K.: Auxiliaries in Primary Health Care: 


Landen An Annotated Bibliography. 


Intermediate Technology Publications, Ltd., 1979, 


Valuable reference for all those concerned with 
of health auxiliaries. 


auxLliary health workers 


: the training and supervision 
resents different approaches being used to integrate 


into existing health systems. Some coverage of drug: 
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Fendall, N.R.E.: Auxiliaries 


in Primary Medical Care: r ; 
Countries. Chapter X, Pharmacy and the Auxiliary. rograms in Developing 


Hopkins Press, 1972. Baltimore, MD: Johns 


Detailed description of pharmac 


y auxiliaries in various d 
: evel 
with some practical examples. ai lay 


Goarnisson, J. and Blanc, C.: Guide Medical Africain, Medicine Tropicale 
Issy-les-Moulleaux, France: Editions Saint Paul, 1972, 743 pp. 


Suitable for use as a manual for medical assistants. Deals with illnesses 
common to tropical countries, particularly in Africa, and indicates causes 
symptoms, and treatment for each disease. It also covers the examination 
of the patient, medical and surgical techniques, emergency cases, skin 


diseases, child pathology, etc. Several illustrations and a subject index 
are included. ~ 


Jelliffe, D.B.: Child Health in the Tropics. London: Edward Arnold, 1974. 
170 pp. 


Practical and simple book intended for use by medical and paramedical 
personnel, and particularly by their teachers. It covers the clinical, 
preventive and social aspects of child health in the tropics. Contains a 
useful list of pediatric drug dosages, a suggested schedule of immunization, 
a valuable bibliography, and an index. Illustrated with line drawings. 


Mtulia, I.A.T.: Pharmacology & Therapuetics. Nairobi, Kenya: African Medical 
and Research Foundation, Rural Health Series 5, 1976. 


A standard therapeutics manual for medical assistants and rural medical 
workers, which covers basic definitions, basic pharmacology, dose forms, 
therapeutic principles, cost-considerations. Laid out like a standard 
reference book with the action, indication, available preparat ons, toxic 
effects, and other side effects of drugs commonly used in tropical countries. 


World Health Organization: Equipment for Vector Control. Geneva: World Health 


Organization, 1974. U.S.$9.60. 


Useful practical handbook detailing principles of pesticide app es Leone 
of ground equipment and aircraft in vector control, and the various spec 
tions desirable for equipment. Available in French and Spanish. 


xiliaries and 


World Health Organization: Reference Material for Health Au Fr I. 


Their Teachers. Geneva: WHO Offset Pulication No. 28, 1976. 


-all 
reference materials to help in preparing 3 y 
educational materials for health epee + 
subject ; publishers’ addresses inc Luded. 


Annotated bibliography of 
adapted manuals and other 
Items listed according to 
English and French. 
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Wyatt, G.B. and Wyatt, J.L.: 


Kingdom: McGraw-Hill Internationa 


A therapeutics manual aimed at physicians an 


Medical Assistant's Manual. 
1 Health Services Series, 1973. 


Berkshire, United 


d medical assistants in tropical 


countries. Fairly current and quite useful. 


F. PUBLISHERS' ADDRESSES 


African Medical and Research Foundation 


P.O. Box 30125 
Nairobi, Kenya 


American Enterprise Institute for 
Public Policy Research (AEI) 

1150 17th Street, N.W. 
Washington, D.C. 20036 

U.S.A. 


American Hospital Association 
840 N. Lake Shore Drive 
Chicago, Illinois 60611 
U.S.A. 


American Public Health Association 
1015 Eighteenth Street, N.W. 
Washington, D.C. 20036 

U.S.A. 


American Society of Hospital 
Pharmacists 

4630 Montgomery Avenue 
Washington, D.C. 20014 
U.S.A. 


Appropriate Health Resources and 
Technologies Action Grop (AHRTAG) 
85 Marylebone High Street 

London WIM 3DE 

United Kingdom 


Appropriate Technology 
9 King Street 

London WC2E 8HN 

United Kingdom 


C.V. Mosby Company, Ltd. 
11830 Westline Industrial Dr. 
St. Louis, Missouri 63141 
U.S.A. 


Hospital Formulary Management 
Modern Medicine Publications, Inc. 


(Div. of Harcourt Brace Jovanovich) 
lI East Ist Street 

Duluth, Minnesota 55802 

U2Sia: 


Institute of Development Studies 
University of Sussex 

Andrew Cohen Building 

Falmer 

Brighton, Sussex, BNl 9RE 

United Kingdom 


Intermediate Technology Pulications, I 
9 King Street 

London WC2E 8HN 

United Kingdom 


Johns Hopkins Press 

34th and Charles Street 
Baltimore, Maryland 21218 
UsSim 


The Lancet 

7 Adam Street 
Adel phi 

London WC2 
United Kingdom 


Laubach Literacy International 
Box P31 


Syracuse, New York 13210 
U.S.A. 


Lexington Books 
D.C. Heath and Company 
125 Spring Street 


Lexington, Massachusetts 02173 
U.S.A. 


Little, Brown and Co. 

34 Beacon Street 

Boston, Massachusetts 02106 
U.S.A. 


Lutterworth Press 

Luke House 

Farnham Road 

Guildford, Surrey GUl 4xD 
United Kingdom 


C.B.I. Publishing 

51 Sleeper Street 

Boston, Massachusetts 02210 
U.S.A. 


Chapman and Hall, Ltd. 
1l New Fetter Lane™ 
London EC4 

United Kingdom 


D.C. Heath and Company 

125 Spring Street 

Lexington, Massachusetts 02173 
S.A. 


Drug Intelligence Publications 
Hamilton Press 

1241 Broadway 

Hamilton, Illinois 62341 
U.S.A. 


Drug and Therapeutics Bulletin 
Consumers' Association 

14 Buckingham Street 

London WC2 N6DS 

United Kingdom 


Editions Saint Paul 

184, Avenue de Verdun 
92130 Issy-les-Moulineaux 
France 


Edward Arnold Ltd. 
125 Hill Street 
London Wl 

United Kingdom 


Gower Publishing Company, Ltd. 
20 Endell Street 

London WC2 

United Kingdom 
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Harper and Row Publishers, Inc.. 
10 East 53rd Street 


New York, New York 10022 
U.8.A. 


Holmes and Meier 
30 Irving Place 


New York, New York 10003 
S.A. 


Macmillan Publishing Co., Inc. 
866 3rd Avenue 

New York, New York 10022 

oS A 


McGraw-Hill Book Company 
1221 Avenue of the Americas 
New York, New York 10020 
U.S.A. 


McGraw-Hill International Publications 


34 Dover Street 
London Wl 
United Kingdom 


The Medical Letter, Inc. 

56 Harrison Street 

New Rochelle, New York 10801 
U.S.A; 


National Academy of Sciences 
Institute of Medicine 
Office of Information 

2101 Constitution Avenue 
Washington, D.C. 20418 
U.S.A 


Richard D. Irwin, Inc. 
1818 Ridge Road 

Homewood, Illinois 60430 
U.S.A. 


Tropical Doctor a 
Royal Society of Medicine 
Chandos House 

2 Queen Anne Street 
London WIM OBR 

United Kingdom 


United Nations 
United Nations Plaza 
New York, New York 10009 


U.S.A. 


580 Selected Annotated References 


UN ICEF 
United Nations Plaza 
New York, New York 10009 


U.S.4. 


United Nations Industrial 
Development Organization 
Felderhaus, Rathausplatz 2 
A-1010 Vienna 

Austria 


United Nations Institute for 
Training and Research 

United Nations Plaza 

New York, New York 10009 
U.S.A. 


U.S. Department of Health, 
Education and Welfare 

Office of International Health 
Division of Professional Resources 
330 Independence Avenue, S.W. 
Washington, D.C. 20201 

U.S.A. 


World Health Organization 
Avenue Appia 

1211 Geneva 27 
Switzerland 


WHO Chronicle 

World Health Organization 
Avenue Appia 

1211 Geneva 27 
Switzerland 


About MSH, the Editors, and the Contributors 


About Management Sciences for Health 


foundation that works worldvie tor oreases cael iahed in 1971 as an independent 
practical application of man- 
agement techniques in public health and to increase skills and knowledge in 
these areas. Internationally, MSH has worked with host governments on the 
development and implementation of health services in more than thirty coun- 
tries in Asia, Africa, and Latin America, often sponsored by international 
and bilateral donor agencies or directly by the host-country institutions. 
Assistance in the management of drug supply has included efforts to develop 
national formularies, improve Procurement systems to achieve quality assurance 
and low prices, improve distribution strategies, develop packaging and labeling 
systems, and promote gommunity pharmacies. 


Domestically, MSH is involved in the development, testing, and implementation 
of consumer-health-education Strategies for personal health promotion in 
school, community, and workplace settings. The multinational professional 
staff of MSH includes specialists in management, operations research, medicine, 
public health, statistics, epidemiology, education, and computer and social 
sclences. 


About the Editors 


Jonathan D. Quick is a family physician with experience in pharmaceutical 
logistics, health services research, and health policy. He received his 
undergraduate degree at Harvard University and his medical degree from the 
University of Rochester. He also holds a master's degree in Preventive 
Medicine and Community Health. In 1978, under a technical services agreement 
with the World Health Organization, he traveled for Management Sciences for 
Health to South America, Scandinavia, Africa, Asia, and the Western apr 
study pharmaceutical services in public programs. He has served as as ee 
term consultant to MSH on pharmaceutical logistics and bones See 
medical supply personnel. He has published articles on preven ect ; 
maternal and child health, and management science. Currently, he 1s 

Resident in Family Medicine at Duke University Medical Center. 


with experience in public health management and p hool of Public Health. At 

holds a master's degree from Harvard bli . tion of Managing Drug 

MSH, she has functioned as project manager oe Raistice training opportun” 
, 4° Oo 

Supply; has coauthored a report on yaaa “ and has 


’ ; ntries; 
ities available to public health personnel in developing cou 
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d as evaluator and dissemination manager for the MSH health/nutrition 
Prior to joining MSH, Ms. Hume spent two years 1n Ivory 


as a rural development advisor and educator. 


serve 
education programs. 
Coast, West Africa, 


e President and founder of Management Sciences for 


d from Yale University, and received his medical 


Health. He was graduate : Sich 
degree from the College of Physicians and Surgeons, Columbia University, he 


also holds master's degrees in public health from Harvard University and 1m 
management from the Massachusetts Institute of Technology. At MSH Dr. O Connor 
directs several international health projects. He has had primary respons1i— 
bility for worldwide projects in family planning and the development of 
-nformation systems for project management and evaluation. He has served as a 
consultant to many international organizations and USAID in the design of 
logistics systems and cuzriculum development. He ys the senior author of 


in Developing Areas: Experiences from Afghanistan. 


Managing Health Systems 
Dr. O'Connor also directs MSH's community and school-based health educa- 


tion programs. 


Ronald W. O'Connor is th 


About the Contributors 


James A. Bates is the Logistics System Advisor to the Ministry of Health in 
Haiti, as a member of the Management Sciences for Health technical assistance 
team. Mr. Bates holds a master's degree in History from the University of 
Wisconsin. Prior to his work in Haiti, he has been a consultant to MSH in 
Afghanistan, Bolivia, Peru, and Honduras, where he has been involved in the 
design and evaluation of the supply components of rural health systems, the 
development of operations manuals, and the improvement of systems for forecast- 
ing, budgeting, procurement, storage, delivery, and effective use of medical 
supplies. 


Henk W.A. den Besten is the Director of the International Dispensary Associa- 
tion (IDA) foundation on logistics and special projects (Amsterdam, The 
Netherlands). He holds two master's degrees, one in civil engineering from 

the Delft Technical School and another in business administration from the 

Delft Business School. He joined IDA in 1979, first as a staff member in 
logistics and later as interim general manager responsible for policy, planning 
and international distribution of pharmaceuticals. He became Director in 


1980. Mr. den Besten has also been a consultant to a number of international 
development organizations. 


Peter Cross has extensive experience in issues of drug supply in developing 
countries. He worked for four years in Afghanistan, devoting much time and 
ae ites rg oi and use at the Basic Health Center and Village Health 
orker levels of the rural health system He was res i : 

: =m . ponsible for developi 
the course-of-therapy packaging operation that supported the Village Ae atene 
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bette Ja including the material and financi 
ince leaving Afghanistan in 1979. he h 

: as worked on the dru S 
of public health programs in Burma, Nepal, North Yemen Guinée 
; - » Honduras, 


Halti, and Peru. Mr. Cross was educated at the California Institute of 


Of Public and Inter- 


Vimal Dias 1s a Management Consultant at the National Institute of m 

in Sri Lanka. In that capacity he has been a long-term advisor to cue cea 
Pharmaceuticals Corporation (SPC), the largest importer and distributor 7 
pharmaceuticals in Sri Lanka. His work for the SPC has involved the fake 
and implementation of systems for forecasting drug requirements Reatore' 
control, stores management, and merit rating of suppliers. The Walieies ad 
practices adopted by the SPC, under Mr. Dias' guidance, have since been 
published as case studies by UNCTAD. Mr. Dias holds a master's degree in . 
Industrial Engineering and Management from Columbia University. 


A. Frederick Hartman is a staff associate at Management Sciences for Health, 
and Director of MSH Programs in Latin America. He holds an M.D. and a master's 
degree in public health planning and administration. His work in several 
Latin American countries has included rural health planning; health sector 
analysis in the areas of primary health care, administration, finance, human 
resources, and logistics; the design of information and evaluation systems; 

and the design of pharmaceutical logistics systems. He is first author of an 
MSH report on pharmaceutical logistics training opportunities available to 
public health personnel in developing countries. Before joining MSH, Dr. 
Hartman served as the Medical Director of a major rural health project in the 
Central Amazon of Brazil, and as epidemiologist in the WHO Smallpox Eradication 


Program in India. 


William Hewitt is a Registered Pharmacist and Chartered Chemist with the 
Pharmaceutical Production Consultancy (Birmingham, England). He studied 
pharmacy at the University of Nottingham and chemistry at Chelsea College of 
Science and Technology, London. His experience has included work in pharma- 
ceutical quality control, particularly the microbiological potency testing of 
antibiotics, training of pharmaceutical inspectors, and feasibility studies on 
pharmaceutical manufacture. He has been a consultant to the World peers 
Organization, other international organizations, and numerous individua 


countries. 


signs, Inc. 
he University 
Dr. LeRoy's 


utive Officer of Health Information De 
f Pharmacy degree from t 
School of Pharmcy. : 
and implementation, the 
clinical pharmacy ~ 
She has worked in 


Aida A. LeRoy is Chief Exec 
(Washington, D.C.). She holds a Doctor o 


of California, San Francisco Medical Center, 3 
ogram research, design, 
ceutical logistics programs, 
and drug utilization review. 


experience includes health pr 
analysis and design of pharma 
and drug epidemiology studies; 
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duce 
many countries in Latin America to develop a drug so leceae mates 9 ae ee 
-of- nation 
Lc formulary with level-of-care desig : 
a therapeutically oriented drug -s 
to analyze drug procurement policies. Dr. LeRoy also serves as a consult 
to the Pan American Health Organization on pharmaceutical issues. 


M. Lee Morse is President of Health Information Designs, Inc. (Washington, 
Wee.) where he directs the firm's research, system design, and economic 
evaluation projects. His areas of expertise include pharmaceutical systems 
research, management information system (health care) design, statistical 
protocols, cost-benefit analysis, and economic impact evaluation. Mr . Morse 
holds a faculty appointment as Assistant Professor of Pharmacy Practice at 
Howard University. He has been a consultant to the U.S. Food and Drug Admin- 
istration, three State Medicaid programs, Harvard Medical School, the Univer- 
sity of Maryland School of Pharmacy, and the Pan American Health Organization. 


Peter Rousselle is the Vice-President in charge of International Programs 

at Management Sciences for Health. He holds a degree in management from the 
Massachusetts Institute of Technology. At MSH, he supervises all international 
projects. He has worked on a long-term basis in Jamaica, India, Korea, and 

the Philippines, and for shorter periods in many other countries. His work 

has focused on the application of management techniques and concepts to the 
planning, inplementation, and evaluation of developing country public health 
programs. 


Michael Prokosch began doing lettering and design professionally in 1970, upon 
graduating from college. Since that time he has also worked as a film critic, 
industrial filmmaker, newspaper editor and manager, advertising salesperson, 
stripper, typesetter, illustrator, and designer of books and bookcovers, 
brochures, posters, and newspapers. 


Problem Index 


This Index is to help readers find Specific sources of information and 
in the manual. Although problems, causes, and corrective action — i 
indivdually here, there are few pitfalls in drug supply systems Bech ae 
amenable to isolated interventions in one area. Lasting ae Phi 

ments are based on a comprehensive approach to the supply System mei 
this Index may be a useful Starting place for action in some gE tsar 


guidance 


PROBLEM ee 


Possible Causes Reference 


Corrective Actions in Manual* 


A 


1. SHORTAGES AND STOCKOUTS ARE COMMON. 
a. At All Facilities 
Buying unnecessary, dupli- Formalize the selection Il.A.2. 
cate, or extravagant drugs process and set specific LEAL Ss 
leaves too little money for selection criteria. 
basic drugs. Emphasize pharmacology and V.Asdete 
therapeutics in medical 
training. 
Hospital demand for special Organize formulary by Level- I] .Asaene 
drugs takes funds from of-Use categories; distri- 
basic drugs. bute by category. 
Classify drug list by VEN VI.B.2. 
system and health impact of 
drugs and use this for pro- 
curement priorities. 
Too much of some medicines, Use a systematic method of I1.B.2. 
too little of others. predicting drug needs. 
Develop reliable consumption IV.B.2. 
information through inventory 
control systems. 
i ture to III.C.4. 
Money wasted on too much Use committee structt : 
of some items because review order quantities, drug VI.C.2. 
order size based on bribes. selections. 
Use formal method to deter- I1.B.2. 
mine order quantities. my rp 


—_— 


*Chapter and sub-section. 


Improve security system. 
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a 


PROBLEM | 
Possible Causes 


Corrective Actions in Manual 


e Staff does not anticipate e Stengthen inventory control. Be 
needs and under-estimates ° Rout inely supervise staff VI.A.3. 
delivery time. activities. : 

' : e Perform lead time analysis. VI.B.4. 
e Train staff for drug supply VI.D. 


activities. 


e No emergency stocks of e Systematically determine 1V..Bedn 
basic drugs for use during working stock and safety 
epidemics and when deliv- stock levels. 
eries are late. e Set safety stocks by health Vi. Bed. 


impact of drugs (VEN System) 


e Drugs damaged or destroyed e Specify packaging require- TTT. Bees 
in shipment because of ments in contract. 
shoddy packaging. e Carefully inspect drug 1VDs5:. 


receipts to assure supplier 
compliance with packaging 
requirements. 
e Maintain supplier file for 134, 0.3% 
merit rating and exclude 
those with inadequate 


packaging. 
e Drugs stolen from port, e Use proper materials handling IV.D.4. 
warehouses, vehicles, etc. procedures. 
e Specify unique identifiers in VI .Ci2sax 


supplier contracts to facili- 

tate identification of stolen 

goods. 
e Devote increased efforts and VL.@: 2. 
resources to building ade- 
quate security system. 
Strengthen inventory control IV.B.1. 
System to provide audit trail 
for losses. 


b. At Central Medical Stores 


e Suppliers fail to deliver. @ Select suppliers carefully; LiL Gye. 
use a merit rating system. 
e Require security deposit or ILL. Batse. 
performance bond. 
e Supplies arrive late. ° 


Maintain supplier file and LL1.Ss330). 
exclude those who are chroni- 
cally late. 


PROBLEM 
Possible Causes 


e@e Drugs delayed in port, 
which leads to damage 
and theft. 


e Supplies and money run 
out in the middle of the 
year. 
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Corrective Actions mr oe 

e Require security deposit and Lik; B22 
reduce the ultimate payment 5 i 
for late delivery. 

e Perform lead time analysis to VI.B.4 
determine where lead time can ee 
be reduced. 


e@ Monitor order status closely III.B.3 
and pressure suppliers who 
are late. 

e Use an order monitoring If1.B.3. 


System to anticipate exact 
date and vessel drugs will 
arrive on. 
@e Use a port activity monitor- Iv.C.2. 
ing system to expedite port- 
clearing process. 
e Negotiate special port- 1¥.C.4. 
clearing procedures to 
expedite drug shipment 
clearance. 


e Use local agents to facili- IIL.c.5. 
tate the process. Iv.C.4. 
@ Make supplier accountable L11.8.2.g. 


financially for delays and 
expenses due to his failure 
to provide documents. 


e Use formal system for recon- IL.8.3.d. 
ciling needs and funds prior 
to initiating purchases. 


e Use a priority system V1. 
(e.g., VEN) to assure that 
basic drugs will be available 


continuously. 


c. At Regional and District Facilities 


@ Not enough supplies at 
central medical stores 
to supply facilities 


@ Not enough of some items 
ordered 


e (specific problems and 
corrective actions noted above) 


e Strengthen inventory control IV.B.1. 


procedures. 
e Train staff in supply manage” — 
ment techniques. : 
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— 
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PROBLEM 
Possible Causes 


e Deliveries take too long. 


e Too many "emergency 
deliveries" take up 
vehicles, preventing 
routine deliveries. 


e Vehicle breakdowns 
prevent deliveries. 


e Drugs stolen or damaged 
in transit. 


ee 


ss Reference 


ee eee 


in Manual 
eS errr: 


Corrective Actions 


_—————— 


Route and schedule vehicles Iv... B. 3% 
and other transport system 

atically. 

Improve inventory control and Ww. B. 1. 
requisitioning practices. 

Improve vehicle scheduling IV.E. 3. 
and routing. 

Use preventive approach to IV..E.2. 
vehicle maintenance, driver 

training, and vehicle selec- 

tion. 

Devise system to make spare EV Bind. @- 
parts available. 

Strengthen security system. VE.-G.2. 
Set strict packaging re- TEE .BeZ. j 
quirements for suppliers and IV.D.3.. 


enforce these requirements. 


d. At Health Centers and Dispensaries, and for Community Health Workers 


e The delivery system fails. 


e Supplies don't get to 
remote places. 


e Stocks of certain items 
build up at some facili- 
ties, while other facili- 
ties need them. 


e Drugs expire before they 
are used -- sometimes 
before they arrive. 


(specific problems and 
corrective actions noted above) 


Use comprehensive, creative 
approach to delivery 
strategies. 

"Piggyback" on available 
commercial distribution 
networks where possible. 
Institute system of regional 
stores. 


IV.E.1. 


TVeek «e. 


I¥.D.1. 


Develop system for redistri- 
buting stock. 

Use inventory control proce- 
dures appropriate to staff 
capabilities and needs, 
possibly the Imprest System. 


Vi.B.5. 


IV.B.5. 


Establish clear policy 
regarding expiration dates; 
some products may be used 


after the stated expiration 
date. 


ITT .Dil. 
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PROBLEM 


Possible , 
n Manual 
e@ Institute and encourage pro- VI.B.5 


cedures to rotate stock, 
monitor explration dates, and 
in other Ways reduce drug 
explration,. 

° Specify required shel f-lives Li1.B.2 
in the supply contract; IV.D 
inspect drug shipments for 
adherence to these dates. 


Ww ® 


e@ Rainy season disrupts e@ Adjust safety stocks on a IV.B.1 
supply. seasonal basis. his 
e Plan delivery schedule to IV.E.3. 
stock before rainy season. 


=) Never enough supplies for @ Keep safety stocks of emer- 1V.B.1,63 
epidemics. gency drugs. 
e Adjust safety stocks by VI.B.2.* 
health impact of drugs 
(VEN System). 


2. DRUGS SEEM TOO COSTLY. 


@ Not enough money. e Explore other funding options III .E.33 
from bilateral aid, govern- 
ment sources, non-government 
sources. 
e Institute system of charging III.E.4. 
small fees for drugs (Drug 
Sales Program). 


@ Prices too high. e Institute a system of open or II1.B.is 
restricted bids (tenders). 

e Hire and train experienced, V1.A.3. 
knowledgeable procurement VI.D. 
stati. 

e Publicize Calls for Offers II1.C.2Zs 
widely and allow sufficient 
time for submission of offers. 

e Expand the role of partici- 
pating suppliers without 
enlisting poor quality 
suppliers. 


Review differences between 11.A.3.b. 
brand name and generic name 
products. Procure by generic 


name only, unless specific 
are justified. 


e Expensive brand name drugs ° 
bought. 


exceptions 
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ed 
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Reference 


in Manual 
St ee 


SESS 


Corrective Actions 


———— 


Possible Causes 


eS 


——————— 
—_— 


e Use comprehensive quality Ili shes 
assurance techniques, rather 
than brand name, to maintain 
drug quality. 


e Bribery and fraud raise e Use committee structure to LITtvees. 
prices. select suppliers. 
e Strengthen security system. VESG.2% 
e High dependence on costly e Consider feasibility of local pis SY 
imports. production; build capacity 


gradually as experience 
and staff capability allow. 


e High prices paid for e Improve inventory control and Ti.B;2 
"panic buying" and high forecasting procedures; LV .8<3 
airfreight fees to prevent make inventory control system 
stockouts. more responsive to rapid 


changes in demand. 


e High inventories of some e Systematically reduce safety Vir 
items waste limited funds. stocks and working stocks V1. 

with management techniques 

such as ABC value analysis, 

VEN system (classification 

of drugs by health impact). 
e Procure smaller quantities of IViBsd: 

drugs more frequently. 


ww 
Wh 


3. DRUGS ARE OF POOR QUALITY WHEN THEY GET TO THE PATIENT. 


e Supplier makes a shoddy e Select suppliers more care- [LErGs 3% 
product. fully; use merit rating of 
supplier performance. 
e Institute comprehensive Ilivp. 3% 
quality assurance program. 
e Use WHO Certification Scheme, IlTsDe3. 


other international resources 
to check supplier quality. 


e Supplier fraud or negligence. @ Require security deposit to LTE VBigee. 
discourage overt fraud. 
e Carefully inspect drug ship- IVeD.3. 


ments to uncover overtly 
shoddy products. 


@ Rapid deterioration because 
of bad storage and transport 
conditions. 


e Establish and maintain IVieDi4 
adequate storage. 
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PROBLEM 
nua 
e Train and Supervise store- IV.D.4 
men in supply handling. VI.D. 
e Drugs expire before being @ (specific problems and : 


iven to pati ; i 
g patients corrective actions noted in 


1.d., above) 


e Cold chain breakdowns go @ Maintain adequate cold chain IV.D.7 
unnoticed Or are ignored, equipment, procedures, and | 
resulting in weak or record-keeping. Train and 
impotent vaccines being supervise cold chain staff. : 
used. 

2 Packaging wrong for the e Specify packaging require- IIT. B.eeg. 
environment and drugs go ments in contract. 
bad. e Carefully inspect drug ship- IV.D.3. 

ments to assure supplier has 
used adequate packaging. 
@ Maintain supplier file for ILE.G.3: 
merit rating and eliminate 
unsatisfactory suppliers. 

e Drugs dispensed to patients e@e Prepackage drugs in course- V.B.3.b. 
without containers or in of-therapy quantities in 
shoddy containers, causing plastic packets suitable to 
deterioration of drugs. the environment. 


e Use dispensing containers V.B.3.a. 
sultable to the environment, 
yet economical. 


4. DRUGS ARE USED IMPROPERLY. 


@ Medical practitioners use e Strengthen pharmacology and V.A.2.a 
unnecessary drugs, give drugs therapeutics training for 
out for the wrong problems, physicians and medical 
give out several drugs for auxiliaries. aa 
problems which one drug @ Develop standard norms for .B.l. 
would treat. treatment. 7 h5e. 


e Prepare standard reference 

manuals for health workers; 

provide periodic drug informa 

tion circulars to inform about 

new drugs. =a ‘ 
e Limit prescribing privileges vV.A.2.d. 

by level-of-use and level of 

training. % 
e Oversee the actions of drug V.A.2. 

company representatives who 

encourage over-prescribing. 
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PROBLEM 
Possible Causes 
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e Drugs mixed up on shelves, 
labels fall off bottles, 
wrong medicines given out. 


- 
> 


@ Labels illegible or too 
abbreviated. 


* 


e Patient cannot read 
instructions. 


e Patients don't follow 
medical advice. 


e Patients want drugs for 
» the wrong reasons and 
refuse drugs which might 
“help. 


ee nas 


ee a ms 


Corrective Actions 


Prepackage drugs in course- 


‘of-therapy plastic packets 


with instructions included 
on packet. 

Develop dispenser training 
programs. 

Train and supervise health 
workers in dispensing 
peactices. 


Promote adequate labeling of 
drugs by dispensers and health 
workers. 


Prepare symbolic labels 
designed to help patients 


who are unable to read. 


Increase awareness of factors 


influencing patient compliance. 


Make packaging and labeling 
more appealing. 

Use community education 
efforts to help increase 
patient understanding of 
medicines. 


Promote individual patient 
education by prescriber and 
dispenser. 

Encourage community education 
about vaccines and medicines. 


Reference 
in Manual 


V.B.3.b. 
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